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In an early forthcoming number of the 
ELectricaL Review there will begin a 
series of articles by Professor W. E. Golds- 
borough, under the general title of “The 
Theory of Alternating Dynamo-Electric 
Mechanisms,” which will deal at some 
length with the theory of alternating ap- 
paratus. While the author has formulated 
the conception of vector rotation in ac- 
cordance with Steinmetz’s ideas, he has, 
at the same time, introduced some novel- 
ties of treatment which, it is believed, will 
make this more or less difficult subject 
easier of understanding by engineers in 
general and students in particular. 


TROLLEY TRIPS. 

On another page of this issue is pub- 
lished a very interesting article by Mr. 
Robert H. Derrah concerning his expe- 
riences in personally conducting a journey 
by electric railways from Boston to New 
York. 
ure of the situation, as outlined by Mr. 


Perhaps the most interesting feat- 


Derrah, is that the northeastern corner of 
the United States is so thoroughly grid- 
ironed with electric railways that one may 
travel, nowadays, from anywhere to any- 
where else by trolley. There can be but 
It has 
been the natural tendency of railways and 


one outcome to such a situation. 


other semi-public institutions of whatever 
character in this country, to unite and 
form themselves into large and powerful 
corporations, controlling such utilities over 
large areas, and in the large way that 
means economy of management and good 
financial returns to those who have backed 
the various enterprises so consolidated. 
It requires no great stretch of the imagin- 
ation to conceive the formation, at no dis- 
tant date, of strong electric railway cor- 
porations conirolling through lines be- 
tween such points as New York and Bos- 
ton, New York and Philadelphia, and 
New York and Buffalo. While one may 
easily foresee this development, it is hard- 
ly possible, unless one is gifted with proph- 
écy, to look ahead and conceive the results 
—and the results will be industrial, finan- 
cial, and with an important bearing upon 
social matters—that must ensue from the 
construction and> operation of such ex- 
tended services. 

In the years between 1830 and 1840, 
the British Isles witnessed the construc- 
tion of innumerable short lengths of rail- 
way and a popular interest in railway af- 
fairs, and especially in railway securities, 
that has been unparalleled since. Within 
a few years these scattered links were con- 
nected and amalgamated into a few strong 
companies and the railroad began to take 
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its place as one of the most powerful fac- 
tors in the tremendous industrial advance 
of the nineteenth century. The parallel be- 
tween this state of things and that exist- 
ing in the more densely populated parts 
of the United States, where the electric 
railway is common and practically ubiq- 
uitous, is so close that one can scarcely 
help indulging in the belief that the out- 
If it is 
possible to consolidate street railway lines 


come must be at least similar. 


and interurban lines into long stretches 
of track connecting important centres, 
and if these should become a powerful 
competitor of the railway systems now ex- 
isting, then we are brought directly to the 
question of what the steam roads will do. 
It is hardly to be supposed that the cor- 
porations controlling main trunk lines of 
steam railway will stand idly by and see 
their most profitable short-haul business 
taken away by the electric lines. Atthesame 
time, they are beginning to realize that 
the only competition that they can make 
effective against the trolley road is that of 
other trolley roads. Hence, electric service, 
with all its convenience, must be installed, 
sooner or later, upon these main lines for 
the short-haul traffic, unless our railways 
wish to become merely arteries for ex- 
press and through freight business, at 
high speeds, between important stations. 
Never before in the history of railways 
since the invention of the locomotive and 
the development of these arteries of inter- 
course, have the managers of railway sys- 
tems been confronted with a more serious 
problem; never before has the solution 
The elec- 
trical equipment of steam railways is not a 


been so evident and so simple. 


question for discussion, or something that 
may come in the dim future; it is an ur- 
gent, immediate and absolute necessity, 
and to this view the steam railway mana- 
ger must come sooner or later. The soon- 
er he arrives at it the better it will be for 
his stockholders and his lines. 
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CONCERNING TECHNICAL JOURNALS. 

Very little is said about evolution in 
the methods of education, yet many of us 
whose hair is not yet gray can look back 
upon the days of Webster’s spelling book 
and remember that then the only way to 
learn a technical occupation, or to keep 
posted upon an engineering subject, was 
to go to work in overalls and sweater, with 
tools in hand, and learn the trade as it ex- 
isted. It was not until after the great Civil 
War in this country that the technical 
journal entered upon its proper sphere of 
usefulness and upon that period of growth 
which has made it, to-day, perhaps the 
most important existing instrument of 
education along the lines of material prog- 
It may be said truthfully that in 
no field of industrial activity are the tech- 


ress. 


nical journals so representative, so in- 
structive and so important to those en- 
gaged in the actual work, as in that of 
electricity and its applications; and one 
may take a little justifiable pride in the 
fact that of all technical journals in the 
electrical field those published in the 
United States are the best. Our British 
cousins are a very close second, however, 
and considering the state of development 
of the electrical arts in their country, are 
certainly more than creditable to their 
editors and publishers. 

We trust it will not be thought improper 
if we dwell somewhat upon the value of 
the electrical paper to the American arti- 
san or engineer dealing with this all-im- 
portant branch of present-day activity. 
The field of electricity is growing so large 
and advancing so rapidly that no one 
man’s experience or observation can cover 
more than a small corner of its extent. 
At the same time, nothing is more neces- 
sary to his proper equipment for his work 
than knowledge—fresh knowledge hot 
from the brains of those who have pushed 
exploration into new fields and experiment 
into new regions, or who have put into 
concrete form their thoughts and calcula- 
tions and produced results. The only 
way that he can get this knowledge is 
They 
constitute for him a continuous course of 


through the technical journals. 


education and a perpetual exposition of 
the world’s progress in his chosen field; 
they supplement the lessons of the student 
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and the experience of the worker; they 
give new thought to the investor and capi- 
talist, and new methods to the engineer ; 
they bring the experience and practise of 
the world to the man with brains to util- 
ize them. 








UPON THE GROWTH OF GRASS IN 
STREETS. 

For a century or more, the town whose 
streets are grown up with grass and flour- 
ishing weeds has been regarded as behind 
the times and decadent, and altogether, as 
deserving of reproach (or the variety of 
sympathy which hurts more than the 
worst reproach). It sounds, therefore, 
curious to say that grass in the streets 
will be a sign of progress and advance in 
the city of the twentieth century. Yet the 
philosophical mind, which considers the 
growth of the automobile and of the trol- 
ley car and the supersession of the horse, 
will see that it is toward grass-grown ave- 
nues that all important progress in town 
tends. Those of us who are accustomed 
to revile places like Philadelphia because 
oats grow up between the cobble stones 
there, may yet live to boast of the smooth 
sward of grass upon our own Fifth ave- 
nue, when the destroying hoof of the horse 
is known no more in our streets. Grass 
will then become a sign and symbol of 
improvement; we will even cherish the 
stray shamrock that will adorn the Broad- 
way crossings. 

The passing of the horse will be neither 
uncertain nor slow. Probably in a cen- 
tury the mighty Percheron and the shag- 
gy-legged dray-horse will be known only 
by such specimens as wise and far-seeing 
museums may secure and preserve. 
sibly in that day the horse will be, as he 
has always‘been, a feature of sport and an 
accessory of pleasure, and we will probab- 
ly see (if we live long enough) some con- 
siderable lowering of his recdérd upon the 
race-track, but in the cities he will be as 
Our traffic and 
pleasure vehicles will run, doubtless, upon 


extinct as the dodo. 


pneumatic tires made with some substitute 
for the then forgotten india-rubber, and 
in place of the white-clad street cleaner we 
will see the conductors of automobile mow- 
ing machines trimming the grass at in- 
tervals in our busy thoroughfares. 


Pos- 
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THE ALBANY & HUDSON RAILROAD. 


In other pages of this issue the long- 
distance third-rail system of the Albany 
& Hudson Railroad and Power Company 
is described and illustrated at some length. 
It may be justly claimed for this sys- 
tem that it is the longest and most im- 
portant electric railway in the world to- 
day, since it operates nearly 40 miles of 
track at high speeds using the standard 
equipment of steam railways, as far as 
passenger and freight cars are concerned, 
entirely by electricity. It is a curious 
contrast to compare modern conditions 
with those that existed in the neighbor- 
hood traversed by this line of railway 
when it first begun to be known as a civi- 
lized and cultivated part of the valley of 
the Hudson River. One can look back to 
the days when ox-teams slowly labored 
over roads knee-deep in mud, or perhaps 
corduroyed with poles cut in the neigh- 
boring forest, while here and there an occa- 
sional grist-mill utilized in lumbering 
fashion some fragment of the water-power 
going to waste in the cascades abundant 
in that region of hill and valley. Years 
later, the first iron tracks were laid and 
the steam locomotive installed as the 
prime carrier of things and people. Now 
we see the waterfalls driving cars, at 
speeds that would have made our ancest- 
ors dream of witchcraft, over the same 
roads and furnishing power to an increas- 
ing number of mills and factories in their 
neighborhood. It is a curious picture of 
advance, and, strangest of all, the three 
steps that constitute it have been taken 
well within the memory of living men. 
The management of this enterprise may 
well be congratulated as pioneers in a line 
of development that is unquestionably 
destined to be the greatest that has been 
achieved by the electrical and mechanical 
arts. One naturally wonders whether in 
some museum, that our grandchildren 
will build, the dynamos and motors of 
such an enterprise as this will be shown 
and ticketed in the same way that Steph- 
enson’s “Rocket” is to-day, and whether, 


seventy-five years from now, some one will 
not look back with a kind of pitying re- 
spect upon these beginnings and class them 
as we class to-day the crudities and ex- 
periments of early railroading. 
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Uranium Radiation —T wo different kinds 
of Becquerel rays have up to the present 
been discovered. One kind has practical- 
ly all the characteristics of cathode rays, 
and is deflected by both magnetic and elec- 
tric forces. The other kind is not de- 
flected by either, and shows various de- 
grees of absorption by metals and other 
opaque substances. Radium emits both 
kinds of rays. Polonium only emits the 
second kind, while Debierne’s “actinium” 
only emits cathode rays. M. H. Becquer- 
el, in a note to the Académie Frangaise, 
endeavors to determine the exact nature of 
the rays emitted by uranium, the first sub- 
stance which was found to emit the rays 
named after him. The difficulty of oper- 
ating with uranium lies in the feebleness 
of its radiation. He found, however, that 
the rays emitted were deflected to about 
the same extent as the most penetrating 
radium rays. That might be explained by 
the supposition that uranium contains an 
admixture of radium, and that the true 
uranium rays are feebler. But the author 
believes that these deflected rays are due 
to actinium. They can be removed by 
treating the uranium chloride with bari- 
um chloride. Radio-active barium sul- 
phate is produced, and a purified uranium 
salt remains. Further purification makes 
no difference, and hence it is probable that 
uranium has a definite, though feeble, rad- 
iation of its own. 

Spark at Break Between Metals—In an 
alternate-current circuit, the spark at 
break is characterized by a very rapid dis- 
appearance. This fact is of practical im- 
portance, inasmuch as it insures that no 
metallic arcs play between the terminals 
of an alternate-current switchboard. This 
is connected with the fact that it has hith- 
erto been found impossible to get an alter- 
nate-current arc to play between metallic 
terminals. The duration and intensity 
of the spark in question depends upon 
various circumstances, such as the shape 
of the terminals in contact, the evapora- 
tion of the material forming the spark, 
the speed with which the terminals are 
separated, and the phase of the period at 
which the interruption takes place. To 
study the effect of these elements, M. L. 
Kallir projects the spark upon a revolv- 
ing sensitive plate. He employs as ter- 
minals a platinum or copper point dip- 
ping into mercury, and finds that the un- 
certainties connected with the elements 
mentioned preclude the quantitive con- 
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trol and prediction of the spark phenom- 
ena. But it is certain that under ordi- 
nary pressures the spark has a duration 
not exceeding a semi-period. Under pe- 


-culiarly favorable circumstances it as- 


sumes the character of an intermittent 
continuous-current spark covering several 
half-periods. In a vacuum, on the other 
hand, sparking takes place in both halves 
of the period. This may possibly be due 
to the scarcity of oxygen. It appears to 
be immaterial whether the resistance in 
the circuit is inductive or non-inductive. 

Passive State of Iron—The passive 
state of iron, in which it resists solution 
by acids, has long been known, and is 
now attributed to the formation on the 
surface of the metal of a thin layer of 
oxide. The thickness of the layer neces- 
sary is extremely minute, since Mr. Ober- 
beck has shown that in the case of plati- 
num a film of another metal deposited on 
the surface and only one millionth of a 
millimetre thick suffices tq alter the elec- 
tro-motive force of the metal if forming 
an element of a voltaic couple. In a com- 
munication to the Archives des Sciences 
Physiques et Naturelle (Geneva), M. F. 
J. Micheli describes a measurement he has 
recently made of the actual thickness of 
this film of oxide. The method followed 
was to construct a small mirror of iron, 
and to measure the polarizing angle: First, 
when the iron was in the active state; 
and, secondly, when it had been rendered 
passive by immersing in fuming nitric 
acid. The difference in the constants of 
polarization was found to correspond to a 
film of oxide equal in thickness to one- 
thirtieth of the wave-length of sodium 
light. The formation of this film had, 
nevertheless, sufficed to render the iron 
electro-negative to copper. Similar ex- 
periments made on pure chromium ob- 
tained from Dr. Goldschmidt, at Essen, 
showed that with this metal the produc- 
tion of the passive state is not due to the 
surface oxidization of the metal, since the 
polarization constants of a chromium mir- 
ror were identical, whether the metal was 
in the active or the passive state. In the 
former state, the electro-motive force of a 
chromium-platinum couple was found to 
be 1.58 up to 1.607 volts, and in the pass- 
ive state, 0.443 volts. 

Spectroscopic Observations With Weh- 
nelt Interrupters—A very convenient 
method for continuing spectroscopic ob- 
servations over long periods with the help 
of electrolytic interrupters is described by 
Edmund Hoppe, of Hamburg, in the 
Elektrotechnische Zeitschrift of June 21. 
Cathodes of the respective metals do not 
answer, as they are destroyed too rapidly. 
Hoppe filled a glass tube with mercury, 
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drew the end out, and fitted a platinum 
wire loosely into this end. When the 
current is turned on, the mercury creeps 
down the wire. This is apparently not 
the ordinary capillary effect, as in the 
Lippmann electrometer, but an electro- 
dynamic phenomenon which requires fur- 
ther investigation. It will be remem- 
bered also that mercury describes under 
the influence of surface tension very pecu- 
liar movements, which resemble the rhyth- 
matic pulsations and the sending out of 
feelers, characteristic of live cells and pro- 
toplasm ; these phenomena have quite re- 
cently been studied again by Julius Bern- 
stein, of Halle. When the spectroscope is 
directed towards the cathode, both the 
platinum and the mercury lines are seen, 
and when the slit is focussed on a point a 
little distance from the platinum wire, the 
mercury lines alone shine out in unusual 
brilliancy, especially those in the violet. 
If the tube is filled with a salt solution, 
that solution will also run down the wire 
when the circuit is closed, and sulphates, 
which give only poor spectra in the Bunsen 
burner, show brilliant lines. The solu- 
tions need not be concentrated at all, and 
the observations may be continued for 
hours. The platinum wire may be left 
out, and the tube charged either with the 
salt solution or with powdered salt. In- 
soluble salts, such as calomel, may also be 
applied. ‘The diffusion of the salt is so 
slow that the observationsare not disturbed 
by the turbidity which the formation in 
the sulphuric acid of the vessel of in- 
soluble oxides or sulphides causes. When 
the tube contains mercury without any 
wire, an air bubble will remain in the 
capillary extremity and prevent the cur- 
rent from passing, even if the bubble be 
only one millimetre long. That bubble 
may be forced down by fixing a rubber 
ball over the upper end of the tube and 
squeezing the ball. The moment the 
pressure is released, however, the mercury 
shoots up again, and the bubble reappears. 
If, however, the circuit is closed before 
releasing the pressure, the mercury will 
trickle down in a fine stream. Hoppe con- 
nected his interrupter with the light 
mains, and required 12 amperes at 110 
volts to obtain a good spectrum. It might 
be thought that the glass tube could be 
dispensed with, and that the vessel itself 
could be charged with the respective salt 
solution, as an addition to the sulphuric 
acid, under the application of an ordinary 
platinum cathode. This is not so, how- 
ever. If we add some copper sulphate to 
the sulphuric acid, for instance, the Weh- 
nelt effect will not appear, unless the cur- 
rent intensity is raised beyond the limit 
required under ordinary conditions. The 
current strength has afterwards to be in- 
creased more and more, and the action re- 
mains irregular and explosive. Iron sul- 
phate behaves similarly; in lead acetate 
the experiment fails altogether. In dilut- 
ed solutions the action is less violent, but 
intermittent. 
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THE ELECTRICAL EQUIPMENT OF THE 
ALBANY & HUDSON RAILWAY AND 
POWER COMPANY. 


SOME FEATURES OF THE ELECTRICAL 
EQUIPMENT OF THE LONGEST AND 
MOST IMPORTANT THIRD-RAIL ELEC- 
TRIC RAILWAY SYSTEM IN THE 
WORLD. : 


Between the thriving town of Hudson, 
situated on the east bank of the Hudson 
River, and the city of Albany; N. Y., lies 
one of the most beautiful agricultural 
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power. In Fig. 3 may be seen a view of 
the dam located at this point to impound 
the waters of the stream and to furnish 
water to the power station shown in Fig. 
4. Here is located, in a fine brick build- 
ing, the apparatus necessary for the pro- 
duction of 2,500 horse-power. Exclusive 


of the exciters there are eight units each - 


directly coupled to a turbine water-wheel. 
Of these, three are 750-kilowatt, three- 
phase machines, giving directly 12,000 
volts at 60 cycles in each phase. These 
machines supply current for the railway 











Fie. 8.—PowrrR Dam on KINDERHOOK CREEK, AT STUYVESANT Fatts, N. Y., FURNISHING 
WATER-POWER FOR THE ALBANY & Hupson RalLway AND POWER COMPANY’S LINES. 


regions in the United States, noted not 
only for the products of its farms and 
dairies, but as well for the cloth and other 
manufactures that have been produced in 
it for the last century. The valley of the 
Kinderhook Creek is also a region of beau- 
tiful scenery, too little known to travelers, 
and a country full of historic and literary 
reminiscences. Here was the home of 
Martin Van Buren and “Ichabod Crane,” 
and the neighborhood is the scene of many 
of the beautiful legends that have de- 
scended from the early days of the white 
man’s occupancy of the country bordering 
the Hudson. 

Not long ago the Albany & Hudson 
Railway and Power Company took over 
the interests of the street railway com- 
panies in the town of Hudson, the Green- 
bush & Nassau Electric Railway Com- 
pany, the electric lighting and power com- 
panies in Hudson and Rensselaer, and the 
railway formerly operated by steam loco- 
motives, known as the Kinderhook & Hud- 
son Railroad.. In addition to these prop- 
erties and franchises they also secured a 
fine water-power at the town of Stuyvesant 
Falls, located on the Kinderhook Creek, 
about 10 miles from Hudson. At this 
point the stream, which rises to the east- 
ward in the Berkshire Hills, falls ab- 
ruptly in two beautiful cascades to a dis- 
tance of 105 feet, furnishing an ample 
and practically unfailing source of water- 
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tion to these machines there are two 40- 
kilowatt, 60-volt exciters, making a total 
of 10 dynamos altogether. Each of the 
10 machines is direct-coupled to a _hori- 
zontal-shaft turbine made by the Stilwell- 
Bierce & Smith-Vaile Company,. of Day- 
ton, Ohio. In addition to this equip- 
ment, one of the 750-kilowatt and the two 
250-kilowatt single-phase machines are 
arranged to be driven by vertical engines 
in case of any failure of the water power 
supply through ice or other obstructions. 
The impounded water comes down from 
the pond in two parallel. steel tubes seven 
feet six inches in diameter, which are well 
shown at the point where they enter the 
power house, in Fig. 4. 
From this power house, current is dis- 
tributed by means of an overhead line, 
solidly constructed on wooden poles carry- 
ing porcelain insulators, to four sub-sta- 
tions, one located near éach end of the line 
and two at intermediate points. In, Fig. 
1 is seen an interior view of the sub-sta- 
tion at Hudson, which is typical of the 
others. At these stations the high-tension 
alternating current is received in a bat- 
tery of transforniers, and is by them: re- 
duced to a proper voltage for the rotary 
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Fic. 4.—East END oF ALBANY & Hupson RAILWAY AND PowER CoMPaANy’s PowER HOvsE AT 
Stuyvesant Fars, N. Y., SHow1ne STEEL PENSTOCKS. 


transmission system, and for general sale. 
Two multipolar, 200-kilowatt, 600-volt, 
direct-current machines supply power to 
the section of the road immediately ad- 
jacent to the power house, taking the 
place of a sub-station for this section. In 
addition to these dynamos there are two 
250-kilowatt and two 125-kilowatt, 2,200- 
volt, single-phase alternating’ machines, 
which supply the light in Rensselaer and in 
Hudson. These machines feed some lights 
direct, but for the long-distance lighting 
their current ‘is stepped up to 11,000 or 
22,000 volts for transmission. In addi- 


converters shown in the foreground of 
the illustration which changes it to di- 
rect current at 600 volts; at which press- 
ure it is fed to the third rail. The line 
of railway operated by the company ex- 
tends from Hudson to Albany, passing 
through the towns of Stottville,-Stockport, 
Stuyvesant Falls, Kinderhook, Valatie, 
Niverville, North Chatham, Nassau, East 
Schodack, East Greenbush and Rensselaer, 
from which point it crosses the Hudson 
River into the city of Albany, upon a steel 
viaduct excellently shown in Fig. 2. This 
view was taken from-the eastern end of the 
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Fic. 1.—THe ALBANY & Hupson RAILWAY AND PowER CoMPANY’s SUBSTATION AT Hupson, N. Y. 
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Fie, 2,—Viapuct at RensseLagr, N. Y., ON THE TarRD-Rat LINE OF THE ALBANY & Hupson RarLway AND PowER Company. THE 








City oF ALBANY AND THE STATE CAPITOL IN THE BACKGROUND. 
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viaduct and shows the crossing of that 
structure over the tracks of the New York 
Central & Hudson River Railroad and also 
the capitol buildings and city of Albany 
in the extreme distance. The terminal 
facilities of the line in Hudson comprise 
a private right-of-way entering that town 
and connecting immediately outside with 
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carried in cars of the usual railway type. 
In addition to this an auxiliary supply of 
electricity for lighting and power pur- 
poses will be distributed in the neighbor- 
ing towns and it is expected that many of 
the manufacturing establishments in the 
region traversed will make use of electric 
power from the company’s lines. 














Fie. 5.—Car Hovusk OF THE ALBANY & Hupson RAILWAY AND PowER CoMPANY, AT Hupson, N. Y. 


the Chatham branch of the Boston & 
Albany Railroad, over which access is had 
to docks on the river and the tracks of the 
N. Y. C. & H. R. R. R. In the town of 
Hudson is also building a large freight 
house, so that the freight in bulk and in 
its original cars may be taken from the 
connecting railway and hauled by the elec- 
tric locomotives of the Albany & Hudson 
Company. 

On the other end of the line, in Rens- 
selaer, a connection is made with the lines 
of the United Traction Company, operat- 
ing in Albany, Troy, Cohoes and other 
towns in the neighborhood. The company 
also has fine dock facilities on the Hudson 
River at this point. 

The line is laid throughout with 80- 
pound T-rails put down upon extra heavy 
ties, solidly ballasted in the most approved 
manner, the construction being in all 
ways equivalent to that of high-class steam 
railroads. The third rail, which is also 
of steel well bonded together, is laid at 
one side of the running rails at a slight 
elevation upon insulators. The total length 
of the line from end to end is about 36 
miles. Upon it will be operated, as a pre- 
liminary installation, 10 motor cars, each 
equipped with four motors developing 75 
horse-power each; the contract for these 
cars requires that they shall maintain 
schedule speeds in excess of 51 miles an 
hour. The road will be operated under 
conditions exactly the same as those of the 
ordinary through main line steam rail- 
way, both passengers and freight being 
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here an overhead trolley is used, the motor 
cars being provided with auxiliary trolleys 
which are put into place on the trolley 
wire when they enter the corporate limits 
of a town or city. On the company’s own 
right-of-way in the country districts the 
third rail is used and the collecting shoes 
bearing upon this may be seen upon the 
trucks of one of the cars illustrated at 
the left in Fig. 5. 

At Rensselaer, just across the river from 
Albany, another car barn has been built, 
as is seen in Fig. 6, this being the princi- 
pal car house of the company. 

The railway is now in operation for a 
portion of its length and it is expected 
that by November 1 the line will be in 
complete and continuous operation 
throughout from end to end. It is like- 
ly that it will become historical as the 
first complete through railroad system in 
the world to adopt electric power for all 
its trains and service, and its success, 
which is a foregone conclusion, will doubt- 
less be the signal for much more work of 
a similar class and character. The con- 
struction was carried out throughout by 
the New England Engineering Company, 
of New York city and Waterbury, Ct. 
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Fie. 6.—Car BARNS OF THE ALBANY & HupsoN RAILWAY AND POWER COMPANY, AT 
RENSSELAER, N. Y. 


No little attention has been paid to the 
details of railway management necessarily 
prominent in an installation of this char- 
acter. At Hudson, for example, a car 
house has been constructed, shown in Fig. 
5, for the accommodation of cars at that 
end of the line. It will be noticed that 


PERSONAL. 

Mr. John C. McMynn, the well-known 
electrical engineer, of Chicago, was in 
New York last week. 

Mr. A. L. Doremus, of the Crocker- 


Wheeler Company, New York, is spending 
several weeks in Europe. 
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TRANSFORMER CORE AGEING TESTS. 


BY W. ELWELL GOLDSBOROUGH. 





The core ageing tests on five modern 
representative transformers, which formed, 
in part, the subject of a paper read by 
me at the annual convention of the Na- 
tional Electric Light Association in 1899, 
have been continued during the present 
year, and an additional statement cover- 
ing their subsequent ageing performance 
is now made for the benefit of those who 
are interested in this phase of the matter 
of transformer efficiency. 

In conducting the tests, I have had the 
efficient help of Messrs. W. H. Thompson 
and E. T. Mug, whose painstaking care 
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full load for nine and one-half hours a day 
five days in the week, and allowed to cool 
down to the temperature of the room in 
which they were located during the re- 
maining 144% hours a day. On the other 
two days they were kept under a constant 
full load for five hours, and allowed’ to 
cool during the remaining 19 hours. 

The temperature of the room in which 
the transformers were situated averaged 
25 degrees centigrade during the tests of 
the first year, and 27 degrees centigrade 
during the tests of the second year, not 
varying more than a few degrees on either 
side of these values at any time. The 
transformers may, therefore, in compari- 
son with ordinary outdoor, continuous- 
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of the apparatus involved has insured the 
accuracy of the results obtained. The 
methods that have been followed conform 
to the best usage in such particulars, and 
great care has been exercised, both in the 
frequent calibration of instruments and 
in the repetition of tests to secure accu- 
racy. a 

All of the transformers are of five kilo- 
watts capacity and of different makes. 
Transformers “A,” “B” and “D” are of 
the oil insulated type; but transformers 
“C” and “KE” are not oil insulated. The 
results of the ageing tests of both years 
are given in the tables. Between the first 
and second series the transformers were 
not in use for eight months. During the 
progress of each series, however, the sched- 
ule was adhered to. 

A detailed statement of this schedule 
will probably be of interest. The trans- 
formers were kept under full load and at 
1,000 volts primary pressure from 1.30 
P. M. till 11 Pp. m., daily, except on Satur- 
day and Sunday, when the run commenced 
at 6 Pp. M. and ended at 11 p.m. By this 
arrangement, the transformers were under 


service conditions, under which, a good 
deal of the time, they would have reached 
a temperature not averaging over five de- 
grees centigrade, be considered to have 
been subjected to a continuous-service test, 
during which they were kept under full 
load for one-third of the time, and under 
core excitation for two-thirds of the time 
during each of two periods, one of twen- 
ty-four hundred and sixty-six (2,466) con- 
tinuous-service hours, and a second of 
twenty-six hundred and _ thirty-four 
(2,634) continuous-service hours. 

The highest actual temperature attained 
‘by the core iron in any one of the trans- 
formers did not exceed 75 degrees centi- 
grade during the first series, and the aver- 
age maximum temperature per day of the 
cores at the end of a run of 10 hours’ dura- 
tion was not over 60 degrees centigrade. 
During the test of the second year it was, 
however, possible to exceed the nine and 
one-half-hour full-load schedule, and on 
such days advantage was taken of the op- 
portunity to make the conditions of the 
tests as trying upon the transformers as 
possible. As a result, upon 17 days the 
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actual full-load working averaged 14 hours 
per day, being none less than 1214 hours, 
and on some reaching 15 full-load-hours 
out of the 24. In one instance, the trans- 
formers were worked on five successive 
days for 13.5 full-load-hours a day, which 
certainly subjected them to a severe heat- 
ing strain, as they were only cut-out for 
521% hours out of 120 hours. 

If we assume that general service con- 
ditions are represented by a daily working 
schedule for half-load for four hours, or 
full load for two hours, the transformers 
have been subjected to a much harder 
service than they would naturally receive 
in three years’ time, and to a service that 
is never likely to be equaled by any trans- 
former in actual practice, if a comparison 
is made on the basis of the maximum tem- 
peratures attained. Only when trans- 
formers are used in connection with heavy 
motor-power work, as step-up and step- 
down transformers in central stations, or 
as static transformers for running rotary 
converters are they likely to be subjected 
to duty that is the equivalent of from 10 
to 15 full-load-hours working per day. 

To be somewhat more specific, trans- 
former “A” is an oil insulated trans- 
former of the “core” type, the coils being 
placed so that as much of their surface as 
possible will be exposed to the oil. The 
transformer is enclosed in the usual form 
of cast-iron case, with removable top and 
fuse connections. In a letter written at 
the time the transformer was shipped to 
the laboratory, the manufacturers say: 
“We have sent you a transformer for 1,000 
volts primary and 110 volts secondary 
pressure. This we had in stock, and was 
of a lot of iron that showed up rather 
poorly. We look for an improvement in 
the quality of the iron in use. We are 
sorry we could not take the time to wind 
up a transformer, but are rather behind 
in orders at present.” No specification 
was communicated to me by the company 
as to the ageing limit of the core iron used 
in this transformer. However, the labora- 
tory test showed the hysteretic core loss 
to be greater than that which the com- 
pany usually guarantees. 

Transformer “B” is also an oil insu- 
lated transformer of the “core” type. The 
coils are wound around rectangular iron 
cores, and have a large surface area in con- 
tact with the oil. The statement of the 
manufacturers regarding the performance 
of their transformers, is that the trans- 
formers can be used within a range of 10 
per cent of normal voltage, and that the 
average increase in the core losses due 
to ageing, within a period of two years, 
will be on an average of not more than 
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three per cent, and at a maximum of not - 


over five per cent, provided the trans- 
formers are not continuously overloaded. 

Transformer “C” is a transformer of 
the “shell” type, and is held in a case af- 
fording special means of ventilation by 
air ducts, with the idea in view of com- 
bining direct radiation with a good circu- 
lation of air in cooling the transformer. 
No heating limit is specified, nor has any 
special ageing limit been specified by the 
company manufacturing it. 

Transformers of the type of transform- 
er “D” are designed to be used either dry 
or oil filled. The transformer as tested 
was filled with the oil supplied by the man- 
ufacturers. The manufacturers guarantee 
all transformers of this type to show no 
marked deterioration due to ageing with- 
in the period covered by the guarantees 
of other manufacturers, namely two years. 
The transformers are also guaranteed to 
stand a 25 per cent overload for a period 
of three hours without incurring damage 
to the insulation. The use of oil is very 
strongly recommended in connection with 
this transformer and the effect of the cir- 
culation of the oil in reducing the tem- 
perature of the transformer as a whole is 
certainly quite marked. The oil used was 
a valve oil, shown by test to be free from 
moisture and mineral acids. It was a 
pure mineral oil, no fat oil being present. 
It had a specific gravity of 0.882 at 24 
degrees centigrade, it flashed at 370 de- 
grees Fahrenheit and burns at 425 degrees 
Fahrenheit. Under a high voltage break- 
down test, this oil showed up remarkably 
well. 

Transformer “E” is not insulated with 
oil, and is surrounded with a tight fitting 
iron case. The core losses are guaranteed 
not to increase over five per cent under 
normal working conditions. 

If the results presented are reviewed, 
it will be noticed that the core loss values 
took a downward rather than an upward 
trend during the ageing tests in the case 
of transformers “A” and “C;” in the case 
of transformers “B” and “D” the core 
losses remained nearly constant; and that 
there was a gradual increase in the core 
loss of transformer “HE.” The decrease 
in the core loss of transformer “C” is a 
little over 10 per cent, while the increase 
in the core loss of transformer “E” is over 
four per cent. There can be no doubt re- 
garding the accuracy of the readings, for 
they were all made with the same instru- 
ments, and whenever readings were taken, 
they were taken upon all the transformers 
at practically the same time, and the in- 
struments were calibrated before and after 
each test. In each case, the core loss was 
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determined for voltage readings between 
90 and 120. These readings were then 
plotted, and the ageing loss determined 
from this curve at the specified rated volt- 
age of the transformer. In case all the 
points did not fall upon a smooth curve, 
and in case the instruments did not have 
the same calibration, both prior and sub- 
sequent to the tests, the tests were repeat- 
ed until concordant results were obtained. 
This will indicate that great care was ex- 
ercised in the work, and that the errors of 
observation have been eliminated as far 
as possible. The variations noted in the 
ageing results are, to quite a degree, de- 
pendent upon the temperature variations 
which existed in the iron of the transform- 
er core at the time when the tests were 
made. ‘ 

There is, further, an actual change 
in the condition of the iron which has 
taken place during the ageing tests which 
is independent of the temperature varia- 
tions; such changes I have known to oc- 
cur in good transformer iron, when the 
iron was kept, by artificial means, at a 
constant temperature as low as 45 degrees 
centigrade during 300 days. In this case, 
the hysteresis loss increased, at one time, 
to a point 18 per cent in excess of the ini- 
tial value. It then fell off again until, 
at the end of the run, it was but a slight 
per cent above the initial value. 

The values given in the table were se- 
lected from among all the values that have 
been obtained as being those which con- 
form most nearly to the actual average 
performance of the transformers during 
the tests. Intermediate points have been 
obtained in all but one case which show a 
spasmodic departure from the mean val- 
ues, but as these marked departures from 
the mean have only been of relatively short 
duration, I have not included them. 

The fact has already been pointed out 
by other experimenters that iron will ac- 
tually improve with age, providing its 
initial treatment has been such as to bring 
this effect about. Such iron, however, 
has a greater initial hysteresis loss than 


it would have if the treatment were var- 
ied in such a way as to reduce its initial 
loss. In the present case, however, I 
state simply the conditions which were 
found to exist, as I know nothing of the 
treatment to which the core iron in the 
several transformers was subjected, prior 
to being assembled in the transformer 


cores. 
——~ag>e—__—- 


Paris Awards to United States 
Exhibitors. 


The United States has received 2,475 
awards at the Paris Exposition. Ger- 
many is second with 1,826 awards, and 
Great Britain third with 1,727. 
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Views, News 
and Interviews 











Louis Jacquith, of Columbus, Ohio, has 
lost his sight entirely. While attempting to 
open a safe by electricity, sparks struck 
him in the eyes and put them out. 


Piqua, Ohio, retail butchers met recently 
and passed resolutions discarding all kinds 
of telephones. They claim they are compelled 
to pay $24 per year each for the telephones 
and that by their use they acquire many 
small orders which are really a source of 
annoyance, since more help is required to 
make delivery. 





W. F. Beck recently sued the Western 
Union Telegraph Company for its failure 
to deliver a telegram, which, he alleged, 
cost him a wife. The young lady failed 
to receive his message, and married an- 
other man, so Beck sued for $10,000 in 
the United States Court, in Birmingham, 
Ala., but the case was dismissed for lack 
of prosecution. 


The London Daily Mail is responsible 
for the following story: An Italian with 
the high-sounding title of Comte Pompio 
Pieri claims to have invented a scheme 
by which the Channel Tunnel will be ren- 
dered needless, if ever it was otherwise. 
The inventor proposes to take passengers 
from Dover to Calais, and vice versa, in a 
quarter of an hour without seasickness, 
danger, and with a sea breeze thrown in. 
The electro-aerial railway, which is to do 
all this, is said by French engineers to be 
simplicity itself. Two strong cables, the 
upper one being charged with electricity 
and the lower one for steadying purposes, 
are to be upheld by some 50 captive bal- 
loons, and are to go from the highest 
points on the English and French coasts. 
Along these two cables cars capable of con- 
taining 10 persons, and supplied with elec- 
tric motors, are to travel at lightning 
speed, this speed being accellerated by the 
sag in the wire. The car is to be built of 
aluminum and cork, and will float right 
side up if it happens to be precipitated 
into the sea. The wire will be supported 
at either end by large captive balloons, 
and small captive balloons will serve the 
purpose of lifts and land the people in the 
cars. The Count thinks his scheme is 
daring, but quite practicable, and states 
that we, in England, should have nothing 
to fear from France owing to this con- 
nection to us with this line, as the cable ~ 
could be cut in five minutes, which would 
be bad for those enjoying the sea breeze on 
it at the time. 
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Molecular Changes Produced in Matter 
by Electric Waves, 


The paper by Dr. Jagadis Chunder 
Bose, read before the Royal Society in 
February, marks a great advance in our 
knowledge of molecular physics, and the 
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intimate connection between electric dis- 
turbances in the ether and chemical reac- 
tions. 

The true theory of the so-called “co- 
herer” for the detection of electric waves 
has been revealed by Dr. Bose’s experi- 
ments, and has been found to be very dif- 
ferént from that originally propounded by 
its discoverers. The reduction of resist- 
ance in metal filings under the influence 
of electric waves has been hitherto at- 
tributed to a kind of electric welding 
caused by spark discharges which take 
place between the particles. The coales- 
cence of water and mercury drops in Lord 
Rayleigh’s experiments apparently lent 
much support to the theory of electric 
welding. But, as Dr. Bose points out, on 
this theory all imperfect contact should ex- 
hibit diminution of resistance when sub- 
jected to electric radiation. He has, how- 
ever, found, on carrying out a systematic 
investigation of contact sensitiveness on 
metals, that there are many substances, of 
which potassium may be taken as a type, 
that exhibit an increase of resistance. 
Besides potassium, a considerable number 
of elements, and also of compounds, have 
been found which exhibit a similar action. 

Dr. Bose’s theory is that the change of 
resistance produced in a substance by the 
action of electric waves is due to the 
formation of allotropic modifications. He 
considers that it is identical with the 
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Fie. 2.—Rapi0o-MOLECULAR OSCILLATION 
CURVE FOR MAGNESIUM. 
photographic action of the light on sensi- 
tive substances, on which latter subject 
he promises a future paper. The name 
which Dr. Bose proposes to substitute for 

“coherer” is “molecular receiver.” 

The following are the hypotheses made 
by Dr. Bose to explain the action of elec- 
tric radiation on matter: - Peel 

1. That electric radiation produces 
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molecular change or allotropic modifica- 
tion in a substance. 

2. That, starting from the original 
molecular condition, A, the effect of radia- 
tion is to convert it, to a greater or less 
extent, into the allotropic modification, B. 
It follows that this change from the one 
state to the other must be accompanied by 
a corresponding change in the physical 
properties of the substance. 

3. As one of the properties of a sub- 
stance is its electric conductivity, any allo- 
tropic changes produced by radiation 
should be capable of being detected by a 
variation in the conductivity of the sub- 
stance. 

4. As a molecular strain is produced 
during transformation from a to B, at a 
certain stage there may be a rebound 
towards the original state a. Thus, after 
the molecular change from a to B condi- 
tion has reached a maximum value, the fur- 
ther action of radiation may be to recon- 
vert to a more or less extent, B to A, this 
reversal of effect being indicated by a 
corresponding electric reversal. 

5. That the ultimate loss of sensitive- 
ness, known as “fatigue,” is due to the 
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presence of the radiation product or 
strained B variety, along with the a var- 
iety, the opposite effects being produced 
by the two varieties neutralizing each 
other. 

Dr. Bose then deals with the experi- 
mental evidence in support of these hy- 
potheses. 

It is well known that light, which is a 
form of electric radiation, produces allo- 
tropic modifications by its action on cer- 
tain substances; for instance, yellow phos- 
phorous is converted into the red amor- 
phous variety, and soluble sulphur into a 
variety insoluble in bisulphide of carbon. 
There are probably many more such in- 
stances which have escaped detection with 
the means at our disposal. Dr. Bose 
points out the great value and delicacy 
of the tests which are obtained by noting 
the changes in electric conductivity, and 
this method may, in future, put a new 
and more powerful instrument for re- 
search in the hands of chemists and 
molecular physicists. In his paper, Dr. 
Bose gives a number of curves showing the 
relation between conductivity and time of 
exposure in various substances. The time 
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of exposure was measured by counting the 
individual flashes of radiation due to 
the interruption of the primary current in 
the Ruhmkorff coil by a tapping key. The 
conductivity of the substance at a given 
moment was inferred from the deflection 
of the galvanometer in circuit with the re- 
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ceiver. In order to expedite the rever- 


sals, the incident radiation was made very 
strong. 

The following curves show the principal 
types of substances to be met with: 

1. Substances in which the B state is 
unstable under the given conditions ; the B 
state will, therefore, only persist during 
the action of radiation, the substance re- 
lapsing into the original condition on the 
cessation of radiation. Two cases are pos- 
sible: First, when the substance is posi- 
tive; second, when the substance is nega- 
tive. 

The latter case, where the resistance is 
increased by electric radiation, is exem- 
plified by potassium. In the curve, Fig. 
1, for this substance a and B represent the 
two molecular states. The substance be- 
ing negative, A is more conducting; a 
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represents the conductivity of the flash 
specimen; the thick dots, s s’, the individ- 
ual flashes. It may be seen that the effect 
of radiation is to produce a sudden dimin- 
ution of conductivity. The substance, 
electrically speaking, is highly elastic, and 
the limit of its elasticity is also very great. 
With the majority of substances, however, 
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self-recovery is only possible when the 
narrow limit of elasticity is not exceeded. 

2. Substances in which the radiation 

product is somewhat stable; the successive 
conversions from A to B, and from B back 
to A, are supposed to be complete. We 
‘have an approximation to this condition 
in magnesium, which, under proper ad- 
justments, shows successive complete re- 
versals for a long time. The substance, 
after a time, however, exhibits the effects 
of fatigue. 

The curve given in Fig. 2 clearly ex- 
hibits the reversals. The receiver was so 
adjusted as to give a deflection of five 
divisions. The first flash of radiation 
produced a positive deflection of 90 divi- 
sions (magnesium being positive); the 
second flash produced a further deflection 
of five divisions, the third flash produced 
a negative deflection of five divisions, the 
fourth flash produced plus five, the fifth 
flash gave minus 90, and the sixth flash 
plus 90. The reversals then followed each 
other almost regularly, till the substance 
became insensitive. All these changes 
are shown by Fig. 2. 

3. Lastly, we have a class of substances 
where the conversion from one state to 
the other is not complete. Here, again, 
we get two subdivisions, owing to the dis- 
tinction between positive and negative 
substances. 

Taking first the case of a positive sub- 
stance (see Fig. 3) (8) the original 
conductivity of which is represented by a, 
the action of the first few flashes of radia- 
tion would be to produce a great increase 
of conductivity by the formation of B var- 
iety ; the next flashes convert B back to a, 
but not completely, and the negative de- 
flection will be less than the previous posi- 
tive deflection. Owing to this “damping” 
effect, the oscillation curve will approxi- 
mate to a logarithmic decrement curve. 
After a series of reversals the oscillation 
dies away, and the substance becomes al- 
most inert. A glance at the hypothetical 
curve to the right shows that, at the inert 
stage, b, the substance, as a whole, be- 
comes more conducting than the fresh 
specimen, a. The opposite is the case 
with negative substances (see Fig. 3) (¢). 

A curve obtained from a positive com- 
pound substance showed remarkable regu- 
larity in its oscillations. 

Fig. 4 shows the curve for iron. The 
first diminution of resistance is too great 
to be properly represented in the diagram. 
The inert stage, J, is, as in Fig. 3 (8), 
more conducting than a. 

Fig. 5 shows the actual curve obtained 
from arsenic (a negative substance). It 
will be observed, as in Fig. 3 (@), that 
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the substance in the fatigued state, is, 
on the whole, less conducting than in the 
fresh condition. : 

It is evident that, in substances exhibit- 
ing damping, two opposite electric con- 
ditions are induced in fatigued specimens. 
At the inert stage, the rate of mutual 
conversion from one state to the other 
probably becomes equal, and the apparent 
fatigue is thus not due to the absolute 
want of sensitiveness of the constituent 
varieties, but to the opposite reactions of 
A and B balancing each other. 

Mechanical disturbance or gentle heat- 
ing restores the B variety to the a variety, 
and the sensitiveness to the substances. 
Curves showing these effects are given in 
the paper, for a positive substance (iron) 
and a negative substance (arsenic). In 
the case of the former the conductivity is 
diminished by the disturbance; in the case 
of the latter it is increased. 

Dr. Bose, in a paper read at the recent 
meeting of the British Association, has 
shown the bearing of his remarkable dis- 
coveries on nerve and muscular action. 
We hope to deal with this paper in a future 
article. Considerable additions are like- 
ly to result to our knowledge of hitherto 
obscure physiological actions, and of the 
application of electricity for curative pur- 
poses. Dr. Bose’s discoveries, interpreted 
in the light of J. J. Thomson’s electron 
theory, are likely soon to lead to great 
advances in our knowledge of chemical re- 
actions, and the relations of electricity to 
matter. 





ee 
‘‘ Penny-in-the-Slot’’ Telephones for 
London. 





Two London electricians have recent- 
ly invented an ingenious piece of mechan- 
ism, very similar to American automatic 
telephones. The sender drops a penny in 
the slot in the face of the box, and gets 
the desired connection, but if he wishes 
several calls, a small ratchet wheel on the 
side can be turned at will, marking the 
number of calls against him. In case the 
line is reported “busy,” the operator puts 
on a light current which cancels the call 
registered, releases a contrivance at the 
bottom of the box, and the sender gets his 
penny back. 





a 

The first 10 names of the “Immortals” 
for Miss Helen Gould’s Hall of Fame, 
now in process of construction on Univers- 
ity Heights, New York city, have been 
selected by the committee of one hundred 
which was appointed for the purpose by 


Miss Gould and the New York University 
officials. Prominent among the names of 
inventors is that of Samuel F. B. Morse, 
the originator of the telegraph. 
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SYSTEIS AND APPARATUS FOR LIGHT 
AND POWER DISTRIBUTION. 


BY CHARLES PROTEUS STEINMETZ. 


(Concluded from page $71.) 

For the rotary converter, however, 250 
volts is far preferable to 125 volts, since 
it requires to commutate only half as 
much current, and gives a better machine 
regarding commutation, efficiency, ete. 
Thus 250-volt converters are preferable, 
and are more economical also regarding 
space. 

In case of their use, the neutral can be 
fed: 

(a) From a pair of 125-volt machines 
or an equalizer set, that is, two 125-volt 
machines on the same shaft, connected in 
series across the circuit. 

(b) From the storage battery where 
used. 

In either of these cases the voltages of 
the two sides of the system are independ- 
ent of each other, that is, can be made un- 
equal if desired. 

(c) From a pair of: alternating com- 
pensators connected to a rotary converter. 
In this case the two voltages are neces- 
sarily equal, and thus to produce a differ- 
ence, a booster is required in the neutral, 
which may be driven by the converter. 

(d) A  continuous-current converter. 
This is a 250-volt commutating machine, 
connected across the outside mains, but 
supplied with two pairs of collector rings 
connected with equi-distant points of the 
armature. ‘Two compensators, or auto- 
transformers, are connected between these 
collector rings and joined with their com- 
mon centre to the neutral. Here the two 
voltages are equal also, and thus a booster 
is desirable, which may be driven by the 
continuous-current converter. 

The continuous-current converter, in 
some features, as the absence of armature 
reaction, the increased output, etc., shows 
a similarity with the synchronous rotary 
converter, except that the synchronous 
feature is absent. 

The disadvantage of case “a” is that 
two 125-volt machines must always be 
maintained in operation. The disadvan- 
tage of “b” is that with any noticeable un- 
balancing of the svstem the two halves of 
storage battery are charged and discharged 
unequally. The disadvantage of “c” is 
that always at least one converter with 
compensator and booster must be main- 
tained in operation. The disadvantage of 
“qd” is the use of an additional machine. 
Thus, which arrangement is chosen de- 
pends rather on the conditions of the in- 
dividual case. 

Since with the change of load the bus 
bar voltage of the sub-station is varied, 
the voltage on the converter commutator 
must be varied, by varying the alternat- 
ing impressed voltage. This can be done 
either by varying the ratio of transforma- 
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tion of the step-down transformers, or 
by the insertion of potential regulators. 

The ratio of transformation of the step- 
down transformers is varied by cutting 
out primary turns by a dial switch at- 
tached to the transformer. This arrange- 
ment necessarily is a step-by-step method, 
but sufficiently close for almost all pur- 
poses, except, perhaps, for slightly shift- 
ing the load from one converter to an- 
other. It has, however, the disadvantages 
that, when the converter voltage is high, 
a part of the transformer winding is 
unused. The potential regulator of 
the induction type, consists of a three- 
phase transformer with movable second- 
ary, the primary being connected in shunt, 
the secondary in series to the circuit. By 
the motion of the secondary the phase re- 
lation of the secondary voltage is varied 
so as to change from aditive to subtrac- 
tive. The induction regulator gives a 
perfectly gradual variation of voltage and 
has the great advantage of affording, by 
its self-induction, a flexible connection be- 
tween converter and generator. This is 
very desirable. 

In a converter or synchronous motor 
circuit, we have two independent electro- 
motive forces, that of the generator 
and that of the converter, connected in 
parallel, and thus if these electro-motive 
forces are not exactly corresponding to 
each other, a cross current flows between 
the two machines, which is limited only 
by the self-induction of the circuit. Thus 
self-induction is necessary and essential 
in a synchronous motor or converter cir- 
cuit. Step-down transformers and con- 
verter armatures offer some self-induction, 
which with proper care and control of 
the field excitation may be sufficient, but 
the reliability of operation is greatly in- 
creased by the insertion of an additional 
self-induction, as that afforded by the in- 
duction regulator. 

The induction regulator, however, is 
considerably more expensive than the step 
by step control of the dial transformer. 

A storage battery may be used in the 
converter sub-station with the same ad- 
vantage as in a continuous-current gene- 
rating station. Since the storage battery 
must be able to discharge at the highest 
voltage required in the system, and the 
charging voltage is from 20 to 25 per 
cent above the discharge voltage, it fol- 
lows that, if the storage battery shall be 
charged directly from the converter, an 
additional margin of voltage of 25 per 
cent must be provided in the latter. This 
is extremely undesirable, since it brings 
the range of voltage variation outside of 
that which conveniently can be covered 
by an induction regulator, requires the 
converters and transformers to be 25 per 
cent larger, and, what is the most im- 


portant feature, requires such changes in 


the constants of the converter, which make 
it in every way a less desirable machine, 
especially regarding shunting and ef- 
ficiency. That is, a converter intended 
to operate anywhere between 220 and 320 
volts can not be made as good and reliable 
a machine as one intended to cover only 
the range from 220 to 270 volts, for in- 
stance. 
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Therefore, it is preferable to charge 
the battery through a series booster, which 
may be driven by the converter. In this 
case, however, the booster may also be 
used in the discharge of the battery, the 
end cells and the trouble and complica- 
tions caused by them being entirely avoid- 
ed. 

As the preferable way of installing 
the storage battery appears to me, to con- 
nect permanently in series as many cells 
as give the mean bus-bar voltage at open 
circuit, and connect it to the system 
through a series booster. In charging, 
the series booster adds to the station volt- 
age the increase required to give the charg- 
ing voltage. In discharging it adds to 
the battery voltage the amount required 
to bring it up to the bus-bar voltage. In 
either case the booster is a generator. 

(B) The second class of work done 
by a sub-station is alternating-current sup- 
ply to outlying districts. 

While in some places alternating sup- 
ply will always remain preferable, in 
others the ultimate development is to- 
wards continuous current, by small trans- 
formers supplying individual customers, 
larger transformers on secondary circuits 
supplying several adjacent customers, a 
secondary network with large transform- 
ers, a system of three-wire mains, first fed 
by large transformers, then by feeders 
from a converter sub-station with contin- 
uous current. 

The preferable alternating system thus 
is one permitting the operation of a three- 
wire system, that is either a single-phase 
system or a quarter-phase system with 
common return. The unbalancing in- 
herent to the latter is usually not objec- 
tionable, since long before the drop in the 
mains becomes serious, the change to con- 
tinuous current occurs. 

Where the frequency of the generating 
station is 60 cycles, step-down transform- 
ers are all that is required, changing from 
three-phase to quarter-phase, where the 
probability of a future change to con- 
tinuous current exists. Otherwise either a 
four-wire three-phase distribution or a 
system of three-wire single-phase light- 
ing, with three-phase power is preferable 
as simpler and more efficient. 

With 25-cycle generation, motor gener- 
ators or frequency converters are needed. 

With-motor generators, per one kilowatt 
output, two kilowatts of machinery is re- 
quired, with frequency converters only 
one kilowatt, of which a part, however, is 
of a more expensive type. In the latter 
case, just as in the rotary converter, the 
secondary voltage is proportional to the 
primary, so that, to vary the voltage, 
potential regulators are needed. Obvious- 
ly the frequency converter when changing 
from 25 to 62.5 cycles for instance, at 
the same time can convert from three- 
phase to quarter-phase or single-phase. 
An induction regulator in the primary 
controls the whole system, or individual 
secondary feeders are controlled by sep- 
arate potential regulators, preferably of 
the magneto type. 

(C) For series are lighting either con- 
stant-alternating or constant-continuous 
current can be used. With the 60-cycle 
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generating system, alternating arc light- 
ing supplied by constant-current trans- 
former or equivalent apparatus is de- 
cidedly preferable in simplicity and ef- 
ficiency. 

With a 25-cycle generating station series 
are lighting can be done: 

1. From are machines driven by syn- 
chronous or induction motors. This ar- 
rangement has the advantage to require 
power and current only proportional to the 
load, but since the number of arcs which 
can be carried by one machine is limited in 
large stations, a considerable number of 
machines is needed, and the space econ- 
omy of the arrangement is rather low. 

2. Constant-current transformers and 
rectifiers may be used. This arrange- 
ment is somewhat more ‘efficient, but the 
light load and even full load power-factor 
is low. At no load just as much current 
is required as at full load, and the arrange- 
ment is thus undesirable wherever the cir- 
cuits can not be operated always at fair 
load. Like in the first case a consider- 
able number of individual apparatus is 
required, which, however, take less space. 

3. The series are lighting can be put 
on the alternating system, that is the fre- 
quency converter or motor generator, and 
operated by constant-current transformers. 
With the enclosed are lamp the alternat- 
ing are lighting has become very satis- 
factory. The objections are the low 
power factor and apparent efficiency at 
light load. 

4, Series are lighting can be done by 
alternating current from a special motor- 
driven, constant-current alternator. The 
advantage of using an alternating arc 
machine is that, instead of many smaller 
machines, one large machine unit can be 
used, feeding a number of arc light circuits 
over series transformers. In this case, 
also, are circuits of different voltage and 
different current can be operated from the 
same machine. 

fn this system low-voltage indoor il- 
lumination can be provided by operating 
in series with transformers feeding high- 
voltage circuits of many lamps, other 
transformers feeding only one or a few 
lamps at safe potential. 

By using separate constant-current al- 
ternating machines of large capacity, the 
objection to the low-power factor of alter- 
nating are lighting disappears, and a 
higher frequency can be chosen, which 
has some advantages for arc lighting. 





=: 
Baltimore Subways Nearly Completed. 


It is expected by the electrical engineer 
in charge and the members of the electrical 
subway commission in Baltimore, that all 
the down-town conduits of their system 
will be completed and the wires now run- 
ning overhead placed in the ducts before 
January 15. Thecompanies which now use 


overhead wires are to be notified by circu- 
lar letter and will be charged a nominal 
rental for the use of the ducts. Leases 
will extend for periods of six months sub- 
ject to renewal and may be abandoned on 
six months’ notice to the city. 
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THE ELECTRIC EQUIPMENT OF THE 
GLASGOW, SCOTLAND, TRAMWAYS. 


A FINE BRITISH TRACTION SYSTEM 
USING AMERICAN APPARATUS. 


(Concluded from page 367.) 

There are four surface condensers, one 
for each main engine, and also one con- 
denser for the two auxiliary engines. Each 
of the former is of sufficient capacity to 
condense 60,000 pounds of exhaust steam 
per hour. The auxiliary condensers can 
deal with 24,000 pounds of steam per 
hour. The cooling water will be pumped 
from the canal, passed through condensers, 
and sent back to the canal again. The 
Mirrlees, Watson & Yaryan Company have 
supplied the condensers. The circulating 
pumps, supplied by Messrs. Mavor & Coul- 
son, Glasgow, are electrically driven. 
There are four of these centrifugal circu- 
lating water pumps, having each a capac- 
ity of 240,000 gallons of water per hour. 
Another circulating pump of the same 
make deals with the condenser of the 
auxiliary engines, and has a capacity of 
96,000 gallons of water per hour. There 
are four air pumps, one for each main con- 
denser, and each sufficient to deal with 
60,000 pounds of exhaust steam per hour. 
Supplied by the Mirrlees, Watson & Yar- 
yan Company, they are of the three-throw 
type, and driven by an electric motor. The 
vacuum corresponds to a pressure of 26 
inches of mercury. The same firm have 
supplied another air pump of the same 
type for the auxiliary condenser, with a 
capacity of 24,000 pounds of exhaust 
steam per hour. 

Turning now to the switchboard, this 
is erected on a gallery at one end of the 
engine room. It is of great size, and 
consists of four generator, four intercon- 
nector, six exciter and twenty feeder 
panels. The last are in rear of the gen- 
erator panels, in five groups, each group 
supplying one sub-station. The panels of 
each group are in pairs, back to back. 
Four groups are exactly in rear of gen- 
erator panels, the centre group being op- 
posite the space between two generator 
panels. Each generator panel is connectéd 
directly with the group behind it, and with 
the main bus-bars. The latter are divided 
up at the interconnecting panels, which 
are located between the generator panels. 
The generators can therefore be operated 
separately or in parallel as preferred. 
The exciter panels are located in the 
spaces between the generator and inter- 
connector panels. All the bus-bars and 
high-tension connecting bars consist of 
bare copper tube carried on porcelain insu- 
lators 10 feet above the gallery level. The 
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switchboard, which has been supplied by 
the British Westinghouse Electric and 
Manufacturing Company, comprises an 
area of about 1,500 square feet of marble. 
The switches and instruments are of the 
Westinghouse standard type. Each gen- 
erator panel has a main three-phase, high- 
tension switch, three ammeters, a voltme- 
ter, a field ammeter, two indicating watt- 
meters, a three-phase integrating watt- 
meter, a voltmeter plug, a pilot lamp and 
a double-throw field switch with discharge 
resistance. All the instruments are 
worked on the transformer principle, so 
that no part of the instruments is sub- 
ject to a high pressure. Field rheostats 
for the generators are placed below the 
platform and operated by hand-wheels 
mounted on stands placed in front of the 
switchboard. Another switchboard for 
the auxiliary generators station light and 
power circuits and 500-volt depot feeders 
is arranged on the ground floor under- 
neath the main switchboard. 

All cables from the dynamos to the 
switchboard are paper-insulated and lead- 
covered. Three separate cables from 
each main dynamo (connected to the 
armature at a convenient point at the 
bottom) are brought to the switchboard 
through a system of pipes carried the en- 
tire length of the building below the ma- 
chinery foundations, a manhole being 
built in the pit of each generator for bring- 
ing the connections from the machine into 
the main line of ducts. This, like the use 
of copper tubes instead of cables at the 
switchboard, is a novel feature of the in- 
stallation. 

Before leaving the generating station it 
should be mentioned that in the engine 
room there are two overhead electric trav- 
eling cranes capable of lifting 50 tons. 
In the auxiliary room is another electrical- 
ly equipped crane of 30 tons’ capacity. 

From the feeder panels of the main 
switchboard four three-core cables are 
taken to each of the five sub-stations. The 
cross-section area of each copper core is 
in some cases .15 of a square inch, and in 
others .1. The cables are paper insulated 
and lead covered, the lead covering being 
three-sixteenths of an inch thick. They 
are carried out through the wall of the 
power house into a main tunnel, and 
thence led on to the sub-stations. There 
they are brought into automatic minimum 
cutout switches. 

- At Whitevale, which may be regarded as 
typical of the other sub-stations, there are 
five units, each consisting of three trans- 
formers and a rotary converter. The sys- 
tem of.connections is carried out on the 
same principle as in the generating sta- 
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tion, namely, that all high-tension connec- 
tions are made by straight copper tubes 
carried on insulators at a height of 10 feet 
above the floor. The arrangement is a 
simple and economical one as regards 
space and connections, while at the same 
time it insures safety in working. Each 
set of three transformers is placed in a 
brick chamber completely isolated by par- 
titions from the rest of the plant. The 
alternating-current switchboard is situated 
along one side of the rotary converter 
room, and the continuous-current switch- 
board and feeder panels are arranged on 
the opposite side. The section drawing 
makes this clear. The high-tension cur- 
rent enters at the switchboard, seen beside 
the centre wall through the minimum cut- 
out switches, and passes thence through 
the high-tension transformer switches to 
three horizontal bars above the transform- 
ers. Connections are made from these to 
the transformers below. From the trans- 
formers the low-pressure three-phase cur- 
rent is led to a switch at the base of the 
corresponding alternating-current panel, 
then down into the trench behind the 
switchboard on the left side of the rotary 
converter room, and through pipes in the 
foundations into the collecting rings of the 
converter. The energy is here converted 
into continuous current, and the leads are 
brought from the commutator on the 
right-hand side of the rotary (shown in 
section) through pipes in the foundations 
to the trench on the right-hand side. Here 
the current is brought into bus-bars and 
distributed to the various feeders. These 
feeders are brought along the trench to 
one end of the building, whence they are 
led out to the different feeding points on 
the overhead trolley system. 

The transformers are each of 200 kilo- 
watts capacity and transform from 6,500 
volts to either 310; 330 or 350 volts on 
the secondary side, according to the points 
at which the coils may be tapped. Three 
of the transformers form the complement 
of one rotary converter. The guaranteed 
efficiency of the transformers is 9714 per 
cent at full load and 97 per cent at half 
load. They are supplied by the Westing- 


-house Company, and are of the oil-cooling 


type. 

The rotary converters are each of 500 
kilowatts capacity, and are arranged to 
over-compound from 500 volts at no load 
to 550 volts at full load. They are six- 
pole machines running at 500 revolutiors 
per minute, and the number of cycles on 


‘the alternating side is 25 per second. The 


efficiency is 95 per cent at full load, 94 
per cent at three-quarter load and 92% 
at half load. Like the transformers, they 
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have been supplied by the Westinghouse 
Company. Each of these rotary convert- 
ers has a three-phase induction motor 
rigidly connected to one end of the shaft 
for the purpose of starting the converter 
up and bringing it into synchronism. In 
addition, each rotary has on the opposite 
end of the shaft a continuous-current 
booster designed for dealing with part of 
the return current from the tramway 
tracks, so as to minimize and control the 
drop of potential in the rails. By the use 
of the induction motor for raising the 
rotary to the necessary speed, there is no 
tendency to produce any disturbance in the 
alternating side of the system, and the 
rotary is made independent of a supply 
of continuous current on which it would 
have_+a denend for starting up, if the 
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previously existing horse tramway depot 
buildings. 

The tramway system of Glasgow and 
suburbs has been divided into five separate 
independent areas, each fed by its own sub- 
station.. These areas can, however, be in- 
terconnected at will by means of inter- 
connecting cables. The number of feed- 
ers from each sub-station to the tramway 
routes varies from 6 to 12, dependent on 
the extent of the lines supplied. The 
overhead wiring is divided into sections, 
with a view to providing alternate routes 
for cars in case of a block, each section be- 
ing independently fed and controlled from 
the sub-station switchboard. Here, again, 
each section can be interconnected by 
means of interconnecting cables. In ad- 
dition to the positive feeders, there are re- 
turn feeder cables varying in number and 
size, according to the extent of the line 
and the number of the cars. These 
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Fic. 7.—D1IaGRAM OF CONNECTIONS ON ALTERNATING SIDE OF SWITCHBOARD AT THE 
WHITEVALE SUB-STATION. 


starting were done by running it up as a 
motor from the continuous-current side. 
Fig. 7 is a diagram of connections on 
the continuous side at Whitevale sub-sia- 
tion. From this diagram will be seen the 
arrangements for throwing any feeder or 
any number of feeders through the differ- 
ent booster fields for controlling the return 
current, and the corresponding arrange- 
ments for connecting the armatures of the 
boosters on to any of the return cables at 
_will. Fig. 8 is a diagram of the connec- 
tions on the alternating side. The con- 
. tinuous-current switchboard, like the rest 
of the plant in the sub-stations, has been 
provided by the Westinghouse Company. 
The panels are fitted with the company’s 
usual continuous-current instruments, to- 
gether with plug boards for interconnect- 
ing the positive feeders with the fields of 
the boosters, and also the armatures of the 
boosters with the return cables. 

The arrangements in the other four sub- 
stations are similar to those just described, 
‘but the number of units varies from three 


to seven, according to the area supplied. 
The sub-stations have all been formed in 


return feeders take away much of the re- 
turn current from the rails, and, together 
with the negative boosters, reduce the 
maximum drop of potential in the tracks 
to from two to three volts, or less than half 
the Board of Trade’s maximum limit of 
seven volts. The whole of the feeder sys- 
tem for Glasgow is laid in pipes which are 
situated underground between the tracks, 
with manholes at varying distances, the 
maximum distance being 500 feet. There 
are four sizes of manholes, varying ac- 
cording to the number of ducts, namely, 
4 feet by 4 feet, 6 feet by 6 feet, 8 feet by 8 
feet and 10 feet by 10 feet, and all 6 feet 6 
inches deep. They are built of brick, and 
though the excavation has been expensive, 
they give ample room for working inside 
at the repairing or renewing of cables. 
All the cables—high and low tension— 
have been supplied by the National Con- 
duit and Cable Company, New York. All 
feeders are paper insulated and lead cov- 
ered with metal three-sixteenths of an inch 
thick. In connection with -the ducts, it 
should be mentioned that there is in all 
approximately 3,000,000 feet of pipe in 
the cable ways. This is about 568 miles, 
or as far, roughly, as from London to In- 
verness. The number of ducts laid be- 
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‘tween the tracks varies from 6 to 50. The 


contractors for the permanent way laid 
about one-third of the ducts, which con- 
sist of earthenware pipes. The National 
Conduit and Cable Company have laid 
the remainder, consisting of their cement 
lined tubes. 

In addition to the feeder arrangements 
a complete telephone system has been laid 
out, connecting: (1) The head office to 
the generating station, sub-stations, depots 
and street telephone stations ; (2) the gen- 
erating station to the sub-stations; (3) 
each sub-station to the feeder pillars in its 
own area of supply. 

The feeder cable is led from the sub- 
station to the pillars, whence distributing 
cables are led in the neighboring sub- 
sections. Sometimes only one and some- 
times several sub-sections are fed from one 
pillar. The pillars are placed on the edge 
of the foot pavement. 

The overhead system is carried out on 
the span-wire principle, the span wires be- 
ing suspended from rosettes fixed to build- 
ings, wherever possible. The trolley wire 
is No. 00 B. & S. gauge, equal to .365 of 
an inch in diameter. It is of hard-drawn 
copper with the usual conductivity de- 
manded. Where the span wires can not 
be fixed to buildings, plain but substan- 
tial side poles are employed. The whole 
of the overhead construction has been car- 
ried out by Messrs. Macartney, McElroy & 
Company, London, to the entire satisfac- 
tion of the corporation. 

Most of the cars are being built by the 
corporation themselves. Like the later 
cars on the Springburn route, they are of 
the double-deck type carried on Brill sin- 
gle trucks. The equipment consists of 
two motors with series-parallel control, 
and for the cars now under construction 
it has been supplied by the Westinghouse 
Company. 

In this comprehensive account of ‘the 
electrical equipment, for which we are in- 
debted to Mr. H. F. Parshall, many mat- 
ters of detail are doubtless omitted. But 
the installation is a large one—by far the 
largest in this country—and space after 
all is a limited quantity. Minor details 
have not been alluded to, unless they pre- 
sented some departure from ordinary 
practice. Even some of the larger feat- 
ures have not been treated at length, as 
they do not include anything novel. We 
have no doubt that the arrangements in 
Glasgow will be studied by the tramway 
authorities in other large towns, especial- 
ly in those where, either from the distance 
to which suburban lines extend, or from a 
vast volume of current being required in 
separate localities, the question of econom- 
ical transmission of power becomes of 
high importance. At present there are 
only two practical solutions—several sep- 
arate generating stations producing 500- 
volt direct current, or a great central sta- 
tion, as in the case of Glasgow, generating 
energy at high potential and sending it 
out to sub-stations, there to be transformed 
and converted before being sent out to the 
local lines. Both in this country and 
abroad the march of events is in the latter 
direction. 
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FROSM BOSTON TO NEW YORK BY 
TROLLEY. 





SOME NOTES OF A PERSONALLY CONDUCTED 
TOUR OVER THE ELECTRIC RAIL- 
WAYS OF NEW ENGLAND. 


BY ROBERT H. DERRAH. 





It was about six years ago when the 
writer first interested himself in the 
street railway development of the New 
England States, and first published a map 
showing the then existing and projected 
street railway lines in Massachusetts. 
Following this, in 1899, in connection 
with some publications on street railway 
subjects, another map was brought out 
showing all of the existing and projected 
street railway lines in Massachusetts, 
Rhode Island and Connecticut. At that 
time there was probably not one person in 
5,000 who knew that it was possible to go 
from Boston to New York by electric cars 
with the exception of a few short breaks. 
In the Spring following, the writer took 
the trip to satisfy himself of its pleasant- 
ness and possibility. This year, wishing 
to demonstrate that a party could ride 
three days or even longer on electric cars 
without fatigue, when properly attended 
to and taken care of, and that street rail- 
ways could well advertise their lines by 
such parties, I undertook to conduct per- 
sonally a party traveling from Boston to 
New York in this original way. The 
trip fully satisfied us that a pleasant vaca- 
tion may be spent on electric cars, espe- 
cially when a party travels together, as it 
affords an opportunity for visiting points 
of interest and of “getting close to the 
country” that no similar trip on a steam 
railway train can give. On our excur- 
sion there was not a moment when there 
was lack of interest in the ever-changing 
scenery. At the same time, I feel that 
this expedition gives the street railway 
manager something to think about in con- 
sidering the advantages of making ar- 
rangements for long-distance pleasure rid- 
ing—for this may easily be brought about 
—and we have many people ready and 
willing to take advantage of such excur- 
sionsif properly managed. Thetrip wascon- 
ducted in a purely business way, subscrib- 
ers being advertised for in newspapers, so 
that on the day of the start there were 28 
passengers who had booked for the trip. 
The day was a charming one and a large 
crowd gathered in Post Office Square, in 
Boston, to see us off. It is probable that 
many of the people who saw the start 
thought that the passengers would soon 
get tired and return home, but this was a 
mistake, 
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Starting at 8.40 a.M., on a special car 
of the Boston Elevated Railway Company, 
the party was taken to Newton, the ter- 
minus of that line. From there we took 
a special of the Newton & Boston Street 
Railway, which ran as far as Natick over 
the tracks of the Natick & Cochituate 
Street Railway Company. Here we were 
obliged to change on account of the track 
not being connected, and, after a 20-minute 
run, came to South Framingham, where 
another change was necessary on account 
of a grade crossing. No delays were en- 
countered so far, and when the party 
boarded this special we were taken through 
Marlboro, Northboro and Shrewsbury to 
Worcester, a distance of 24 miles without 
change. Here the party had dinner at 
1.30 p. M., having already made 50 miles 
since leaving Boston. At three o’clock a 
special car of the Worcester & Suburban, 
which was one of the latest patterns, being 
a combination half open and half closed, 
was taken, and the party traveled through 
a beautiful country to Spencer, where con- 
nections were made to a special car of the 
Warren, Brookfield & Spencer Street Rail- 
way for West Warren. Here we were 
obliged to change to the steam train for 
Indian Orchard, a distance of 16 miles. 
At Indian Orchard, a short walk brought 
us to one of the Springfield Street Rail- 
way Company’s fine cars. It must be said 
here that the Springfield Street Railway 
Company is one of the best equipped elec- 
tric roads in the country, both in roadbed 
and rolling stock. At 6.30 Monday even- 
ing we arrived in front of Colley’s Hotel, 
Springfield, the end of the first day’s 
journey, having traveled just 100 miles, 
of which all but 16 were on electric cars. 
Everything was done at this hotel for the 
comfort of all, the best rooms were re- 
served for the party, and we enjoyed our 
meals in a private room. 

At 8.15 the next morning, Tuesday, the 
fine palace car of the Springfield Company 
took the party on in front of the hotel for 
a six-mile run through the city’s beautiful 
suburban residential district. This car is 
the finest equipped palace car in New Eng- 
land, in all respects, and certainly it was 
good enough for us when President Mc- 
Kinley took advantage of its usefulness 
while visiting Mount Tom, when in the 
city some time ago. At the dividing line 
between the states of Massachusetts and 
Connecticut, we were obliged to leave this 
handsome car for another special, not so 
elaborate, of the Enfield & Longmeadow 
Street Railway Company, which afforded 
us an opportunity of seeing the charming 
scenery of the Connecticut River and val- 
ley. This car took the party to Ware- 
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house Point, Ct., where eight carriages 
were in waiting, and a 40-minute ride 
brought us to East Windsor Hill, a dis- 
tance of four and one-half miles, where 
the Hartford Street Railway Company had 
a special car at our disposal. This took 
the party through Hartford, past the state 
capitol, and into New Britain, where din- 
ner was in readiness. We arrived at this 
point at 12.50 p. M., Tuesday, just 10 min- 
utes ahead of the schedule I made up be- 
fore leaving Boston, although we had 
traveled 140 miles. At 2.50 P. M., an- 
other special, of the Connecticut Lighting 
and Power Company, came to the hotel, 
and the party started through Plainville 
to Southington, where a change was made 
to a car of the Meriden, Southington & 
Compounee Tramway Company, for Meri- 
den, where another change was made to a 
special of the Meriden Street Railway, 
which ran through Yalesville to Walling- 
ford, where the party was obliged to take 
the steam train for a 12-mile run into 
New Haven. Here the party arrived at 
? o’clock, P. M., arrangements having 
been previously made for accommodations 


- at a hotel. 


The next morning, Wednesday, the third 
day of the journey, a large car of the 
Winchester Avenue Railroad Company 
came to the entrance of the hotel, and the 
party boarded it at 8 o’clock. After mak- 
ing a detour of the college city, we started 
on our westward journey, along Long 
Island Sound, to Bridgeport, a distance of 
25 miles, without a change. It might be 
said here that the trip from New Haven to 
Bridgeport affords many delightful views, 
following, as it does, close to the edge of 
the wate:, through beautiful Summer re- 
sorts, old historic towns, ete. 

At Bridgeport, a change was made to a 
car of the Bridgeport Traction Company 
which took the party to Westport, there 
connecting with a special of the Norwalk 
Tramway Company, which took the party 
to the outskirts of Stamford, where the 
Stamford Street Railroad Company had 
a car on hand, taking the party to the 
hotel, where dinner was served. 

At 2.45, a train was taken at Stamford 
for New Rochelle. (Arrangements had 
been made for a special to meet us at 
Portchester, N. Y., which would have 
shortened the steam railroad ride eight 
miles, but on account of a parade we were 
unable to notify the superintendent in 
season to get the car to the station and 
were obliged to continue on to New 
Rochelle, a distance of 16 miles from 
Stamford). At New Rochelle, a special 
ear of the Union Railway Company was 
in waiting, which took the party through 
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Mount Vernon and West Farms to One 
Hundred and Twenty-ninth street, New 
York city, a distance of 15 miles. At 
One Hundred and Twenty-ninth street, 
arrangements had been made to take the 
elevated railway down town, but I was 
then through with my responsibility. The 
Union Railway Company had a special 
car waiting to take the party down Third 
avenue into the city, but we did not avail 
ourselves of it. 

A happier excursion party never entered 
New York city after a three days’ trip 
than the one from Boston to New York by 
trolley ; they only regretted that I was not 
able to continue the journey through Jer- 
sey City to Philadelphia and beyond. 

Before starting on this trip I wrote to 
some 65 newspapers, telling them of my 
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mishap, and the connections were as per- 
fect as though it had been run on a regu- 
lar schedule for a long time. I do not 
want to let this opportunity pass to thank 
the street railway officials along the line 
for their kindness to me and my party, 
and certainly a great part of the success 
of the trip is due to them and to the news- 
paper representatives who made it pleas- 
ant for us all. 

In this trip it was found that many of 
the suburban lines have fine rolling stock 
as well as roadbed. A few are specially 
worthy of notice, such as the Worcester & 
Suburban, the Springfield, the Hartford, 
the Connecticut Lighting and Power Com- 
pany, of New Britain, Ctr; Meriden, 
Southington & Compounee Tramway and 
the Winchester Avenue Railroad. 
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and 20 passengers were injured. The 
hundred or more passengers, at first mildly 
entertained by the dispute between the 
crews, became intensely indignant after 
the collision, and threatened corporal pun- 
ishment then and there, but finally were 
restrained. The conductors as well as the 
motormen took part of course. After the 
collision the culpable motorman put the 
blame on his conductor, who, he said, had 
started the car by letting off the air-brake 
from the rear platform. We say this is 
a repetition of history. It is slightly in- 
tensified, however. We do not recall any 
such realistic encounters with passenger 
trains, even in the most primitive days of 
the railroad, though it is quite possible 
that such cases may be within the memory 
of men older than ourselves. In the 
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proposed trip and inviting them to have 
‘a representative meet the party at a given 
place and ride over the local line with me, 
and from the time I left Newton, Mass., 
until I reached New York, I had on the 
car from four to eight people in addition 
to the party, composed of street railway 
officials and newspaper men. All the 
points of interest along the line were 
pointed out by the local men who accom- 
panied the party over their section. 

If the tracks between Boston and New 
York were connected, and furnished with 
some well equipped excursion cars, a first- 
class business could, without doubt, be 
worked up, for certainly the trip through 
this section is a fascinating one, and an 
education to all who take it. 

Although the entire trip, including the 
engaging of special cars, hotel accommo- 
dations, meals, etc., was arranged by me 
by correspondence, there was not a single 


How History Repeats Itself. 

We have heretofore called attention to 
the fact that in the development of the 
electric railroad, history is repeating itself. 
In various features of this new art we see 
manifestations quite similar to those which 
were observed in steam railroad life 60 or 
70 years ago. The men who are making 
electric railroad history begin, de novo, as 
though they had just come out of the 
woods, learning nothing from the expe- 
rience of other men with cars and rails 
and grades and brakes on thousands of 
miles of railroad. The latest example of 
this way of learning to “railroad” comes 
from West Chester, Pa. Between that 
place and Philadelphia the other day two 
motormen met on single track some dis- 
tance from a side track, and after quar- 
reling over the right to the road, the one 
who had the advantage of a down grade 
bumped his car violently into the other, 


freight service, however, this kind of bar- 
barism was by no means uncommon, and 
many of our readers will, doubtless, recol- 
lect more than one instance. In the rail- 
road service this lack of civilization was 


due to the fact that the superintendents 
had not got their bearings. They had not 
fully learned their business, and where 
they had each one had many more details 
than he could attend to. No master being 
at hand, the enginemen bossed conductors, 
and ran as they pleased. Meeting half- 
way between side tracks was common in 
level country, for with wide-awake and 
fair-minded conductors and enginemen, and 
with the somewhat imperfect dispatching 
arrangements of those days, time was often 
saved by allowing the practice. But 
superintendents gradually learned to stop 
such loose practice, and some of them, 
who are still living, now wonder that they 
ever allowed it. They will wonder still 
more when they see that it is now neces- 
sary to learn such plain lessons over again. 
—The Railroad Gazette. 
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RECENT ADVANCES IN WIRELESS 
TELEGRAPHY.* 


BY PROFESSOR JOHN A. FLEMING. 


As the subject of wireless telegraphy 
has not yet apparently lost interest for the 
general reader, I venture to ask a little 
space to make known for the first time 
some recent achievements by Mr. Marconi 
which have astonished those who have 
been allowed to examine them. LEvery- 
one is aware that in his system of electric 
wave telegraphy an important feature is 
the employment of an elevated conductor, 
which generally takes the form of a wire 
suspended from a mast. When Mr. Mar- 
coni attracted attention by his feat of es- 
tablishing communication across the 
Channel without wires, critics raised a not 
altogether valid argument against its 
commercial utility, that a wave or signal 
sent out from one transmitter would affect 
equally all receivers within its sphere of 
influence, and hence the privacy of the 
communication would be destroyed. No 
one felt the force of this objection more 
strongly than the distinguished inventor 
himself, whose original work has caused 
so many others to attempt to follow in his 
steps. For the last two years he has not 
ceased to grapple with the problem of 
isolating the lines of communication, and 
success has now rewarded his skill and in- 
dustry. Technical details must be left to 
be described by him later on, but mean- 
while I must say that he has modified his 
receiving and transmitting appliances so 
that they will only respond to each other 
when properly tuned to sympathy. I am 
well aware that other inventors have 
claimed to be able to do the same thing, 
but I do not fear refutation in saying that 
no one has given practical proof of possess- 
ing a solution of this problem which for a 
moment can compare with that Mr. Mar- 
coni is now in a position to furnish. 

These experiments have been conducted 
between two stations 30 miles apart, one 
near Poole, in Dorset, and the other near 
St. Catherine’s, in the Isle of Wight. At 
the present moment there are established 
at these places Mr. Marconi’s latest ap- 
pliances, so adjusted that each receiver at 
one station responds only to its corres- 
ponding transmitter at the other. Dur- 
ing a three days’ visit to Poole, Mr. Mar- 
coni invited me to apply any test I pleased 
to satisfy myself of the complete inde- 
pendence of the circuits, and the follow- 
ing are two out of many such tests: Two 

operators at St. Catherine’s were instruct- 
ed to send simultaneously two different 





*From the London Times, 
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wireless messages to Poole, and without 
delay or mistake the two were correctly 
recorded and printed down, at the same 
time, in Morse signals on the tapes of the 
two corresponding receivers at Poole. 

In this first demonstration each re- 
ceiver was connected to its own indepen- 
dent aerial wire hung from the same mast. 
But greater wonders followed. Mr. Marconi 
placed the receivers at Poole one on the 
top of the other, and connected them both 
to one and the same wire about 40 feet in 
length attached to a mast. I then asked 
to have two messages sent at the same 
moment by the operators at St. Cather- 
ine’s—one in English and the other in 
French. Without failure, each receiver 
at Poole rolled out its paper tape, the mes- 
sage in English perfect on one, and that 
in French on the other. When it is real- 
ized that these visible dots and dashes are 
the results of trains of intermingled elec- 
trie waves rushing with the speed of light 
across the intervening 30 miles, caught on 
one and the same short aerial wire and 
disentangled and sorted out automatically 
by the two machines into intelligible mes- 
sages in different languages, the wonder 
of it all can not but strike the mind. 

Your space is too valuable to be en- 
croached upon by further details, or else 
I might mention some marvelous results, 
exhibited by Mr. Marconi during the same 
demonstrations, of messages received from 
a transmitter 30 miles away and recorded 
by an instrument in a closed room merely 
by the aid of a zinc cylinder, four feet 
high, placed on a chair. More surprising 
it is to learn that, while these experiments 
have been proceeding between Poole and 
St. Catherine’s, others have been taking 
place for the Admiralty between Ports- 
mouth and Portland, these lines of com- 
munication intersecting each other ; yet so 
perfect is the independence that nothing 
done on one circuit now affects the other, 
unless desired. A corollary of these latest 
improvements is that the necessity for 
very high masts is abolished. Mr. Mar- 
coni now has established perfect independ- 
ent wireless telegraphic communication 
between Poole and St. Catherine’s, a dis- 
tance of 30 miles, by means of a pair of 
metal cylinders elevated 25 feet or 30 
feet above the ground at each place. 

I need not enlarge on the possibilities 
thus opened out for naval and military 
purposes. The importance of this prac- 
tical solution of the problem of independ- 
ent electric wave telegraphy, in which each 
wireless circuit is as private as one with a 
wire, is obvious without comment. My 


desire is solely to mention the above facts 
for the benefit of general readers, whose 
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minds will thus perhaps be eased of any 
doubts lest this brilliant application of 
electrical discoveries should, like some 
others, fall short in satisfying the require- 
ments of practical use and be relegated to 
the region of imperfect inventions or un- 
fulfilled hopes. 

University College, London, Sept. 28. 

——ra> 
SCIENCE NOTES. 

Submarine Microphones—M. C haye- 
Pacha has proposed a new method of pro- 
tecting the Newfoundland fishermen, who 
often drift away from shore in fogs and 
stormsto be run down by Atlanticsteamers. 
The fishing boat should carry a battery, a 
telephone and a microphone, the latter 
plunged into the water. Any steamer ap- 
proaching within three miles would make 
itself heard, and the microphone box could 
be so fitted with a trumpet that some ori- 


entationas to the direction of the approach- 
ing vessel would be possible. The threatened 
boat could then make its presence known 
by acoustical or optical signals. The pro- 
posal is well meant, but it has not been 
tried yet. 





The Determination of Magnetic Force— 


The committee of Section A of the British 


Association, appointed to ascertain the 
most suitable method of determining the 
magnetic force on board ship, presented 
an interesting report to the section at the 
recent meeting at Bradford. The report 
was not read, but was briefly referred to 
by Dr. Lees, says the London Electrical 
Engineer. He pointed out that the great 
difficulty in determining the magnetic 
force on board ship was due to variations 
in the strength of magnets used. In fact, 
a number of the observations so obtained 
were rendered almost valueless by the as- 
sumption that the magnetic moment of the 
needle used in the experiments was con- 
stant. Up to the present the committee 
favored the method of experimenting de- 
vised last year by Captain Creak, which 
was devised with the special object of get- 
ting over this defect. By this method, 
two magnetic needles were used, and the 
experiments consisted in finding out. the 
alteration in readings given by adding 
weights to the needles. In this way, two 
determinations were obtained, ‘and the 
third equation required to eliminate the 
magnetic strength of the two needles 
was made by observing the deflec- 
tion caused by one needle on_ the 
other. In this way, with three observa- 
tions, one could be absolutely independ- 


ent of the variations of the magnetic 
moment of either of the needles, and the 
true values of the magnetic force of the 
earth can then be accurately made on 
board ship. 
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THE SULTAN OF JOHORE ORDERS 
NEARLY $1,000,000 WORTH OF 
ELECTRIC MACHINERY. 





LARGE PLANT TO BE ESTABLISHED IN 
SOUTHERN PORTION OF THE MALAY 
PENINSULA. 


Johore is a native Indian principality 
situated in the extreme southern portion 
of the Malay Peninsula, and separated 
from the Anglo-Indian city of Simgapore, 
in the Straits Settlements, by only a nar- 
row strip of water. 

Native princes, as those who have ever 
had any dealings with them will readily 
testify, have methods peculiarly their own 
where taxation and the royal revenues are 
concerned, and many of these petty 
monarchs have amassed huge fortunes. 
Almost absolute, as they are, in their rule, 
it has been very difficult for any modern 
methods or appliances of civilization to 
obtain an entrance into the country, ex- 
cepting only ardent spirits and the weap- 
ons of war. | 

It is, then, little short of astounding 
that the Sultan of Johore, which is, per- 
haps, the wealthiest and most important 
state south of Siam, should have recently 
placed an order for machinery and the 
necessary material to erect, equip and 
operate a complete plant, the cost of 
which will be between $700,000 and $800,- 
000. ‘To the true Oriental, anything that 
savors of the mysterious or incomprehensi- 
ble, particularly when foreigners are con- 
cerned, is set down immediately as further 
evidence of the machinations of the Evil 
One, and tabooed accordingly. 

The American firm which accepted the 
order has also agreed to put competent 
engineers from this country in charge and 
will send out skilled mechanics, who will 
remain in Johore until the Malays have 
attained sufficient working knowledge to 
operate the plant themselves. It is no 
more than probable that the men who go 
out with the machines will have plenty 
of excitement for the first few months 
and many laughable adventures due to 
native superstition and demon worship, 
but in the end American brains and Amer- 
ican machinery will prove powerful civil- 
‘izing influences, and carry not only intelli- 
gence and facility to the semi-savage Ma- 
lays, but a higher moral tone, whose incul- 
cation will be so subtle, yet so slowly sure, 
that, while unnoticed, it will go on and up 
as steadily as the tree grows. 


a 

An expenditure of some $27,000 is be- 
ing discussed by the city officers of Car- 
bondale, Ill. The money will be used to 
construct and fit up a municipal electric 
light plant. 
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BRrecent Electrical 
Patents aa8 








One of the latest electrical novelties is 
a generator adapted to generate a feeble 
alternating current for use for therapeutic 
or other purposes where a feeble alternat- 





Nove, ALTERNATING-CURRENT GENERATOR. 


ing current is needed. The generator is 
in the shape of a stationary hollow sole- 
noid, above which is hung a pendulum, 
the lower end being provided with a per- 
manent magnet, having inturned arms 
which form the pole pieces and which, as 
the pendulum swings, alternately pass into 
and out of the solenoid. The inventor 
applies this device particularly to a clock, 








SuPPORTING FRAME FOR ELECTRIC VEHICLES. 


and provides the end of the pendulum 
with a magnet. In the lower part of the 
clock frame he arranges a suitable rheostat 
by means of which the resistance in the 
circuit can be increased or decreased at 
will. The device is the idea of Mr. Leoni- 
das G. Woolley, a resident of Kentonn, 
Ohio. 

Mr. Charles A. Lindstrom, of Chicago, 
Ill., has recently been granted a broad and 
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comprehensive patent on a valuable im- 
provement in the supporting frame for 
motors of electric carriages, the purpose 
being so to support the motors that they 
will not be effected by the jar of the vehi- 
cle. He accomplishes this in substantially 
the following manner: The rear axle is 
rotatably journaled, and has secured there- 
to the usual driving wheels and gear 
wheels with which the pinions arranged 
on the end of the armature shafts of the 
motors mesh. These motors are completely 
enclosed within circular casings,:and are 
suitably journaled in the heads of the 
same. The casings are provided with rear. 
extensions, each of which have a pair of 
spacea clips that loosely surround the 
driving shaft so that said casings are 
hinged on the same. Between each pair 
of clips is a knuckle which forms the end 
of the side bar or perch that extends for- 
ward, arching over the casing of the mot- 
or, and is secured by suitable means to 
the front axle forming the reach of the 
vehicle. Projecting from the forward 
ends of the casing at a diametrically op- 
posite point from the pivotal clips are 
short extensions, from which bolts extend 
vertically up through suitable openings in 
the perches or side bars. These bolts have 
coil springs surrounding them on each side 
of the perch. It will thus be seen that 
the motors have a slight movement limited 
by the coil springs which gives them the 
limited resiliency that enables them to neu- 
tralize the jar of the vehicle, but without 
interfering with the engagement of the 
pinions with the gear wheels on the driv- 
ing shaft. 


——__-—>- — 
Electric Lights Burning Once [lore in 
Galveston. 





The courageous spirit which has been 
manifested, ever since the big storm, by 
the citizens of Galveston, Tex., has been 
further exemplified by the turning on of 
the electric current for the street lamps, 
which were relighted on the night of the 
11th, last week Thursday. Although the 
power house was at first supposed to. have 
been entirely destroyed, repairs have been 
made so successfully that all of the city 
which is still inhabited was lighted as 
usual, and the work is progressing rapid- 


ly. 


a 
OBITUARY. 

Mr. Fred Leonard Bloss died in Kansas 
City on October 2. Mr. Bloss was well 
known through the West as an electrical 
expert, having received his training in the 
General Electric and Thomson-Houston 
companies. He was 28 years of age, and 
is survived by a widow and one son. 
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AMERICAN STREET RAILWAY 
ASSOCIATION. 
NINETEENTH ANNUAL CONVENTION AT 
KANSAS CITY, MO.—SYNOPSIS OF THE 
FIRST DAY’S ' PROCEEDINGS — THE 
SPECIAL TRAIN FROM NEW YORK— 
PROGRAMME IN FULL OF THE CON- 

VENTION—THE EXHIBITORS. 





(By Telegraph to the ELECTRICAL REVIEW.) 

Kansas City, Mo., October 16—The 
convention opened with a large attendance 
and with much interest in the proceedings, 
shortly after 11 o’clock to-day, in the 
Convention Hall roof garden. The regu- 
lar programme as previously indicated was 
carried through without change. The 
business-like nature of the meeting was 
especially noticeable, and President Roach 
and Secretary Penington both exhibited 
tact and skill in their handling of the 
large gathering. 

President Roach delivered his annual 
address. After reviewing at some length 
the past work of the American Street 
Railway Association, he stated that no less 
than $1,800,000,000 were invested in 
street railways in the United States, and 
that upon this enormous sum investors are 
receiving annually more than $70,000,000 
in dividends. Directly and indirectly, 
over 1,200,000 persons depend upon the 
traction interests of the United States for 
their livelihood. No greater business has 
ever grown up in so short a time and no- 
where is so large a capital invested so 
advantageously and with such excellent 
immediate returns and such remarkable 
promise for future outcome. The presi- 
dential address concluded in calling at- 
tention to the vast progress that is con- 
stantly being made along the lines of ex- 
tension and betterment of electric trac- 
tion. President Roach ‘complimented the 
technical press in graceful terms for its 
ever-ready and kindly assistance. 

The reports of the executive committee 
of the association and of the secretary and 
treasurer were read and approved. 

Mr. D. B. Holmes, of Kansas City, then 
read his paper upon the “Consolidation of 
Street Railways,” and, after an animated 
discussion, the session adjourned. 

This evening an elaborate reception was 
held at the Midland Hotel with a large at- 
tendance, practically everybody present in 
Kansas City to take part in the convention 
being in attendance, and a large number 
of representatives of the city government 
and of various municipal institutions, as 
well as electrical industries in the city, 
being out in full force. 

The exhibition hall, attached to the con- 
vention hall building, is crowded with a 
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superb display of street railway manufac- 
tures and many of the exhibits are worthy 
of careful study on the part of the street 
railway managers and others present. 

Among the leading exhibitors are: The 
General Electric Company, the Westing- 
house Electric and Manufacturing Com- 
pany, the Weber Railway Joint Manu- 
facturing Company, the Gold Street Car 
Heating Company, the Garl Electric 
Company, Garton-Daniels Company, 
Standard Paint Company, Morris Electric 
Company, Merritt Electric Air Brake 
Company, Monarch Fire Appliance Com- 
pany, Frank Ridlon Company, Standard 
Underground Cable Company, Christen- 
sen Engineering Company, McGill, Por- 
ter & Berg, Continuous Rail Joint Com- 
pany of America, Lea Electric Manufac- 
turing Company, Cutler-Hammer Manu- 
facturing Company, Pittsburgh Reduc- 
tion Company. 


THE SPECIAL TRAIN FROM NEW YORK. 


The arrangements made by the trans- 
portation committee for the American 
Street Railway Convention, at Kansas 
City, resulted in a very handsome train 
leaving New York city at 10 o’clock Sun- 
day morning, October 14, over the New 
York Central Railroad, consisting of Pull- 
man palace cars, dining car and parlor 
buffet smoking car. The party was nearly 
100 strong, consisting of the street rail- 
way and electrical men of New York city 
and vicinity and their ladies. A delega- 
tion of about 20 from Boston came over 
Sunday morning in a special car and 
joined the train at Albany. The entire 
party proved to be a very congenial and 
lively one from start to finish. Those 
starting from New York ‘were as fol- 
lows: Mr. and Mrs. H. H. Vreeland, 
G. W. Swan, A. R. Johnson, F. W. 
Toppan, V. C. Gilpin, C. M. Hemin- 
way, George T. Manson, Charles W. 
Price, Stephen H. Goddard, J. L. Wen- 
dell, Mr. McDuffy, J. R. Ellicott, H. 
G. Issertel, F. G. Bolles, C. L. Rossiter, 
W. M. Barnaby, General C. H. Barney, 
R. A. Byrns, H. F. J. Porter, C. 
H. Held, J. E. Ward, E. Peckham, 
Cornell Hawley, H. A. Heimeley, M. 
R. Cockey, P. M. Kling, S. S. Hazel- 
rig, Luther Stieringer, W. S. Silver, E. F. 
Wickwire; George M. Haskell and G. M. 
Brill, Philadelphia; J. M. Jackson, Wil- 
mington; A. C. Woodworth, Providence. 

The Boston party consisted of: Charles 
S. Sergeant, H. L. Wilson, Mr. and Mrs. 
Elwin C. Foster, Mr. and Mrs. J. C. Wat- 
tles, James C. Barr, Mr. and Mrs. Charles 
S. Clark, Charles N. Wood, Charles C. 
Pierce, R. 8S. Brown; E. P. Shaw, New- 
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buryport; Mr. and Mrs. Robert S. Goff, 
Fall River; George P. Morse, Herbert L. 


Rideout, Guy C. Tripp, Charles W. Wal- 
lace, Taunton ; Joseph M. Reed, Rockport ; 
John A. Granger, Chelsea; William R. 
Wood and E. A. Newman, Portland. 

At Schenectady, a party of General 
Electric officials, connected with the elec- 
trical railway department, joined the 
train. Among these were: J. R. Lovejoy, 
W. B. Potter, J. C. Case, E. D. Priest, 
W. G. Carey, J. G. Barry, H. Armstrong. 

J. H. Steadman and E. D._ Russell 
joined the party at Rochester, and among 
others were: H. S. Cooper, Ithaca; Mr. 
and Mrs. 8. W. Kinmouth, Glens Falls; 
A. C. Vosburg, Syracuse; W. C. Ludlow, 
Cleveland; H. H. Litteell and son, and J. 
C. Calisch, Buffalo. 

The beautiful scenery along the banks 
of the Hudson and through the Mohawk 
Valley proved of particular attraction dur- 
ing the Sunday ride, and the states of 
Ohio, Illinois, Indiana and Missouri were 
admired, for their scenic attraction, from 
the car windows as the express train moved 
rapidly over the well-equipped lines of the 
Lake Shore, Big Four and Wabash rail- 
roads. 

The special train carrying the New 
York delegation was elaborately and hand- 
somely equipped, and its dining-car serv- 
ice was so satisfactory as to leave little 
to be desired. At Albany it was neces- 
sary for the special to wait an hour for 
the arrival of the Boston car which was 
to be attached to it at that point and which 
was late. While this delayed the through 
schedule of the train, the presence of Poo- 
Bah Clark, Songster Pierce and Pete 
Brown, of Boston, made such amends that 
every passenger declared the wait was 
worth the trouble it cost. 

Upon the arrivalof the trainat St. Louis 
it was decided to wait at that point until 
10:30 p.m. Monday, and then go on by 
night to arrive in Kansas City in good 
season Tuesday morning. This was done, 
the train reaching the convention city in 
good time for the first day’s session on 
Tuesday. During the long journey a 
number of amusing and pleasing incidents 
relieved the monotony of the trip. Mr. 
Frank Bolles, of the Bullock Electric 
Manufacturing Company, Cincinnati, 
Ohio, distributed some unique and curious 
souvenirs to his fellow passengers which 
they treasured and which naturally added 
to his already considerable popularity. 

Of those who talked in high praise of 
the convenience and comfort of the equip- 
ment of the special train perhaps none 
were more prominent than Messrs. Chas. 
C. Pierce, of Boston; George M. Haskell, 
of Philadelphia; George T. Manson and 
F. W. Toppan, of New York. Messrs. 
Vreeland, McGraw and Price, of the com- 
mittee on arrangements, received many 
congratulations from their satisfied fel- 
low passengers. 


PROGRAMME IN FULL OF THE STREET RAIL- 
WAY CONVENTION. 


A very artistic booklet, giving the pro- 
gramme of the nineteenth annual meet- 
ing, at’ Kansas City, of the American 
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Street Railway Association, was given out 
by Secretary Penington, carrying an artis- 
tic colored monogram. The names of 
the officers of the association, and of the 
entertainment, reception, exhibition and 
other committees were included. Mr. W. 
H. Holmes, president of the Metropolitan 
Street Railway Company, is chairman of 
the entertainment and banquet commit- 
tees, and Mr. C. F. Holmes, general man- 
ager of the Metropolitan Street Railway 
Company, is chairman of the reception 
and ladies’ committee. Mr. W. A. Sat- 
terlee, general superintendent of the Met- 
ropolitan Street Railway Company, is 


chairman of the exhibit committee, and . 


Mr. John O’Keefe, chairman of the infor- 
mation bureau committee. Throughout 
the programme are kindly notices of the 
exhibits, requesting delegates to visit them, 
and Friday has been set apart for the en- 
tire convention to spend with the enter- 
prising exhibitors in the hall. The pro- 
gramme in full is given below: 


TUESDAY. 


11 a.m. Meeting called to order by John 
M. Roach, president. 

Address of Welcome. 

Calling of the Roll. 

Invitation extended to join the Associa- 
tion. 

Address of the President. 

Report of the Executive Committee 

Report of the Secretary and Treasurer. 

Paper: “Consolidation of Street Railways 
and Its Effect Upon the .ublic,” Daniel B. 
Holmes, counsel, Metropolitan Street Rail- 
way Company, Kansas City, Mo. 

Reception at Midland Hotel, 8.30 Pp. m. 


WEDNESDAY. 


Convene at 10 a. M. 

Paper: “A Comparison of the Various Sys- 
tems of Electrical Distribution for Street 
Railways,” C. F. Bancroft, electrical engineer, 
Massachusetts Electric Companies, Boston, 
Mass. 

Paper: “Painting, Repainting and Mainten- 
ance of Car Bodies,” F. T. C. Brydges, super- 
intendent of car shops, Chicago Union Trac- 
tion Company, Chicago, II. 

Appointment of Committee on Nomination 
of officers and selection of next place of 
meeting. 

2 p.m. Trip to Armour’s. 

8 p.M. ‘theatre Party. 


THURSDAY. 

Convene at 10 a.m. 

Paper: “Double Truck Cars, How to Equip 
Them to Obtain Maximum Efficiency Under 
Varying Cona.cions,” N. H. Heft, president, 
Meriden Street Railway Company, Meriden, 
Ct. 
Paper: “The Storeroom and Storeroom Ac- 
counts,” N. S. Hill, Jr., general manager, 
Charleston Consolidated Railway, Gas and 
Electric Company. 

Election of officers for ensuing year. 

1.30 p.m. Trip to Fort Leavenworth, Kas. 


FRIDAY. 

Supplymen’s Day. The entire day to be 
given to the examination of the exhibits 
which are shown you by our allies, the sup- 
plymen. Do not fail to see what they have 
on exhibition. 

This is also Ladies’ Day. 

The ladies will be taken to the principal 
stores, etc. 

7 p.m. Annual Banquet at the Coates 
House. Installation of the officers-elect at 
the banquet. 

The exact time of starting on the various 
trips will be announced in the convention 
each day. 


ELECTRICAL REVIEW 


Electricity on Naval Vessels. 

Captain Sigsbee, Chief of the Naval 
Bureau of Intelligence, has just received 
from Lieutenant Louis R. de Steiguer, U. 
S. N., an interesting report on the use of 
electricity on board naval vessels. It is 
shown. that within a few years the motor 
has supplanted all else in operating the 
auxiliary machinery of war vessels of all 
classes and it is believed that before many 
years a very elaborate system will have 
been invented whereby electricity will do 
almost everything required .on a battle- 
ship. The report is made from observa- 
tions and inspection of the vessels of the 
United States and foreign navies. 

In summing up the present uses to 
which electricity is put at present on board 
naval vessels, Lieutenant de Steiguer says: 

“The principal advance in the use of 
electricity on board men-of-war of the 
different powers has been in the appli- 
cation of motors to drive the auxiliaries. 
In some cases this increased use of motors 
has taken place slowly, and for such auxil- 
iaries as were favorably situated. In 
other cases, the use has increased to such 
an extent as to be applied to most of the 
auxiliaries on board ship, even to the 
blowers in the fire rooms. In the most 
advanced cases are included the following 
auxiliaries: Capstans, windlasses, ammu- 
nition hoists, blowers for ventilating the 
hull, engine room and fire room, winches, 
machine shops, ash hoists, turret ram- 


- mers, turret training gear, draining tur- 


bines, elevating gear for guns, boat cranes, 
pumps and steering gear. Development 
has necessitated the installation of more 
generating sets in the new ships, for which 
purpose greater space is being allowed, 
and in some cases, a higher voltage 
adopted.” 

The report states that favorable replies 
have been received to questions put to 
officers in other navies as to the use of 
the motor for auxiliary purposes. In 
showing their advantages over steam, the 
following points are brought out: 

“Motors for auxiliaries on board ship 
are required to be of the enclosed type, 
hermetically sealed, to protect them from 
the seas and dust in coaling; to be capa- 
ble of standing a great load being sud- 
denly thrown upon them without burning 
out; to be simple in arrangement, so that 
the enlisted man can readily learn to run 
them, and to be accessible, so that they can 
be easily cleaned and inspected. 

“Electrical experts have written a great 
deal tending to show the economy and ef- 
ficiency of this method of distribution of 
power, and the following advantages are 
claimed for its use: 
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“1. The great facility with which the 
distribution can be carried out; it being 
much easier to run wiring to a distant 
auxiliary than the piping of steam, hy- 
draulic, or pneumatic auxiliary. 

“2. Heating of the living spaces. The 
piping of steam, running to the different 
auxiliaries, must pass through living 
spaces, frequently rendering them unfit 
for life in the tropics. 

“3. Danger to life. The bursting of a 
steam pipe in time of action might cause 
loss of life and great suffering. The 
wiring makes a much smaller target than 
steam piping, and would, therefore, be 
less liable to damage by shell. 

“4. Efficiency and reliability. It is 
claimed that motors have been improved 
to such an extent as to be applied in the 
commercial world to almost all kinds of 
motive power, and that the navies have 
not kept pace in their use; that they can 
be installed to perform their functions 
under the most trying circumstances and 
in very exposed positions. 

“The following is the practice followed 
by the principal maritime powers in the 
installation of the electric plant on board 
ships of war: 

“Tt is the custom in the British navy 
to place three or four dynamos of 600 
amperes and of 80 volts in their large 
battleships and cruisers, and three dyna- 
mos of 400 amperes in their smaller 
eruisers. One generating set can generally 
supply all the lights for the usual work 
of the ship. Some of the large cruisers 
and battleships are supplied with 1,000 to 
1,500 lights. 

“The Admiralty has recently used mo- 
tors for the after capstans, for boat-hoist- 
ing engines, for coal and ash hoists, and, 
in the Terrible, for training the 9.2-inch 
guns. The Powerful and Diadem classes 
were supplied with electric ammunition 
hoists, but it has not been the practice in 
the British navy. 

“The switchboards are not arranged for 
parallel working, so that the different cir- 
cuits have to be thrown on one or the 
other of the dynamos. The bars are ar- 
ranged in a horizontal position. Double- 
wire circuits, lead-covered, with vulcan- 
ized india-rubber insulation, have been 
used. The wires and cables are run along 
uncovered battens, fastened to the bulk- 
heads, so that they are visible for inspec- 
tion and repairs. 

“The Barr and Stroud transmitting and 
receiving instruments have been experi- 
mented with by the British navy, and have 


been placed in the Ganopus. Some of the 
Japanese ships have been fitted with these 
instruments, and several governments are 
experimenting with them. 
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MISTAKES IN THE RATING OF 
INCANDESCENT LATIIPS. 


BY PROFESSOR ARTHUR J. ROWLAND. 


(Continued from page 885.) 

It does not take much consideration of 
these curves to satisfy one that a 16 can- 
dle-power lamp is not necessarily one 
which gives 16 candle-power where this 
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used for the incandescent lamps; and 
methods for gas photometry were adopted 
as far as possible into their candle-power 
measurement. It was soon clear that 
some more complete sort of measurement 
ought to be made, and in 1885, in connec- 
tion with important tests of incandescent 
lamps for their economic value, probably 
the most elaborate tests ever made, the 
Franklin Institute adopted a method of 
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much light is wanted. The candle-power 
of incandescent lamps is determined really 
in a very empirical and arbitrary fashion. 
Most people seem to thing it is as surely 
known as the watts ysed, and is as readily 
measured. But really it is about as vague 
and elusive a value as the candle-power 
of an are lamp, for which it has facetious- 
ly been said that it gives 2,000 candle- 
power because at any street corner it de- 
livers 500 candle-power in each of the 
four directions. 

The common method of measuring 
candle-power in use by the manufacturers 
of incandescent lamps is to spin them at 
180 revolutions per minute on a vertical 
axis and measure the average horizontal 
candle-power by a single reading. How 
this comes to be accepted as satisfactory, 
and what the status of candle-power 
measurement of incandescent lamps is, 
will be worth a little consideration right 
here. 

When incandescent lamps first became 


commercial they were put into competi- 
tion with gas lights and were made so 
they would measure 16 candle-power 
when placed in a photometer, precisely as 
gas lights had to be placed—base down, 
and the old U-shaped filament with a 
plane through the shanks of the U perpen- 
dicular to the photometer bar. Indeed, 
since photometers (except for purely 


scientific investigations) were used only 
for measuring: the candle-power of illumi- 
nating gas, these very photometers were 
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About two hours’ time for two operators 
with a well-equipped photometer labora- 
tory is required for the measurement of 
one incandescent lamp, while the appara- 
tus required, as supplied by instrument 
makers, is defective in that it does not en- 
able satisfactory measurements of the 
light radiated in directions near the lamp 
base to be made. While, then, this meth- 
od came near giving the real average can- 
dle-power of a lamp, it could not well be 
used by lamp manufacturers in rating 
their product, nor was it. Most of them 
rated their lamps by the candle-power 
measured when the lamp stands vertically 
with base downwards and the bar of the 
photometer points to some selected side 
of the lamp. Some attempts were made 
to use a constant number by which this 
reading of candle-power might be multi- 
plied to give the mean spherical candle- 
power for a given type of lamp, but with- 
out success in commercial usage. 

In recent years, lamps have been meas- 
ured by their mean horizontal candle- 
power and so rated. To save time, the 
manufacturer has lamps standing in the 
position already described, but has them 
rotating when the candle-power is meas- 
ured. One hundred and eighty revolu- 
tions per minute is a common speed, and 
the voltage marked on the label is that re- 
quired to give 16 candle-power when the 
lamp is so rotating. The user who checks 
the manufacturer’s product as it is de- 
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measuring the mean spherical candle-pow- 
er which was really an empirical or arbi- 
trary one, but gave as a result a candle- 
power value quite nearly the true aver- 
age of all measurements when the lamp 
was viewed from all possible directions.* 

The measurement of the mean spheri- 
cal candle-power by the Franklin Insti- 
tute method requires that at least between 
40 and 50 measurements on the photo- 
meter be made, and the average of 38 de- 
terminations is taken to get the result. 





*The influence of candle-power measurements of gas 
upon similar measurements of incandescent lamps is well 
shown by the fact that the photometer expert of the 
Franklin Institute Committee was Dr. Ward, the Phila- 
delphia gaslight photometric expert. 


livered to him must, perforce, use the 


same method. 
(To be concluded.) 


zi Seccemil 

The engineers who have been surveying 
the street railway system between Fair- 
mont and Clarksburg, W. Va., have com- 
pleted their work and enough rails to lay 
three miles of track will be on hand with- 
in the week. 





———— 

The Knoxville, Tenn., Traction Com- 
pany has obtained a franchise permitting 
it to run from its Broadway terminus to 
Fountain City, a distance of nearly six 
miles. Work will be commenced at once, 
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Telephone ana 
Telegraph 











The Streator, Ill., Telephone Company 
has been recently incorporated by Messrs. 
Adler, Murphy & King for $40,000. 


An increase of $25,000 to its capital 
stock has been made by the People’s Tele- 
phone Company, of Chatfield, Minn. 


The stockholders of the Cincinnati, 
Ohio, Bell Telephone Company have voted 
to increase the capital stock of the com- 
pany from $2,500,000 to $4,000,000. 


San Francisco and Denver are now con- 
nected by telephone, and when the gap 
between the latter and Omaha is spanned 
the lines will run complete from sea to 
sea. 


A net gain of 3,022 subscribers is re- 
ported by the Erie telephone system dur- 
ing September. Total connected, Sep- 
tember 30, 134,570; waiting connection, 
3,672. 


The Flushing Telephone Company, of 
Flushing, Ohio, has increased its capital 
stock from $3,000 to $10,000. O. D. 
Loudon is president, and R. D. Jenkins, 
secretary. 


Noble C. Manner, a stockholder in 
the Farmers’ Cooperative Telephone Com- 
pany, Mansfield, Ohio, has filed a motion 
in the court of common pleas for a re- 
ceiver for the company’s property. He 
alleges that the company is insolvent. 


The New England Telephone and 
Telegraph Company will, on January 
1, divide the Haymarket Exchange 
district, in Boston, by opening a 
new exchange under the name of 
“Richmond.” The Milk Street Ex- 
change, now designated as “Boston” will 
be changed to “Main” after January 1. 


The Rawson Electric Company, Elyria, 
Ohio, recently deposited a certified check 
with City Treasurer Harrington, of Roch- 
ester, N. Y., for $5,000. Under the 
name of the Home Telephone Company, 
this concern will construct and operate a 
telephone exchange in Lockport, the fran- 
chise for which was granted in June. The 
$5,000 check constituted the required 
bond. 


The case of the city of Zanesville, Ohio, 
vs. the Zanesville Telephone and Tele- 
graph Company was argued in the Su- 
preme Court recently. The city claims 
that the probate court of Muskingum 
County should fix the manner in which 
the streets and other thoroughfares of the 
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city shall be used by the company. This 
point is resisted by the telephone com- 
pany. 

A lively telephone war is on at Raven- 
na, Ohio, between the home company and 
‘the Central Union. The local company 
is composed mostly of business men, and, 
at a recent meeting, decided to discard the 
Central Union telephones, as a result of 
which that company was compelled to re- 
move 38 instruments in one day. The 
companies have about 300 subscribers 
each. The Central Union is putting up 





An Auromatic ToLi-LinE Pay-STATION 
; TELEPHONE. 
a hot fight and now threatens to start up 
a big grocery in opposition to the grocers 
who ordered its instruments removed. 


The Citizens’ Telephone Company is a 
new organization just established at Cir- 
cleville, Ohio. A meeting of the stock- 
holders was held recently to perfect the 
organization. C. C. Chappelear was 
elected president; Irvin F. Snyder, vice- 
president; Dr. Holman, secretary, and 
Clarence Curtain, treasurer. The com- 
pany has about 200 contracts signed and 
will begin immediately to construct its 
lines. They will put in a modern ex- 
change and expect to be connected with 
outside cities by the United States Long- 
Distance Company. 


At a special meeting of Western Union 
Telegraph Company’s stockholders, on 
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October 10, an issue of $20,000,000 four 
and one-half per cent funding and real 
estate mortgage 50-year gold bonds was 
duly authorized. Of these bonds $10,- 
000,000 were duly issued, and the six per 
cent and seven per cent bonds, due March 


-1 and May 1, 1900, were discharged and 


canceled on the dates of their maturity. 
The company’s annual report shows: An 
increase during the year of 2,849 miles of 
poles and an increase of 28,500 miles of 
wire; an increase of 615 offices, an in- 
crease of 1,769,626 messages transmitted, 
an average rate of 30.8 cents received for 
each message, and the average cost of 
each message 25.1 cents. 


A $5,000,000 company has just been in- 
corporated with the Secretary of State of 
New Jersey, and will be known as the Ex- 
change Telegraph Company. Its object 
is the transmission of market news, opera- 
tion of tickers, the connection of the var- 
ious commercial centres of the country 
and exclusive privileges on the floor of 
the Chicago Board of Trade, which is 
largely interested. -The company will 
operate 4,700 miles of telegraph and tele- 
phone lines, conduct a general messenger 
service and generate power for all practi- 
cal purposes. The incorporators, whose 
names are unknown in New York, but 
who are supposed to be acting for the real 
backers, are Louis B. Dailey, Clifford Per- 
kins, Evan J. Dudley, Charles H. Bark- 
ley, Kenneth K. McLaren, Forrest F. 
Gould, Millard W. Baldwin, Thornton 
Parker, John I. Billings and Adolphus 
Smedburg, Jr.,all of New Jersey. James B. 
Vredenburgh, the attorney for the new 
corporation, who has an office in New 
York, declined to give the names of the 
capitalists interested. 
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An Automatic Toll-Line Pay-Station 
Telephone. 





The accompanying illustration shows a 
new type of toll-line bridge automatic pay- 
station instrument, which contains several 
features of novelty and merit. The in- 
strument is built for either nickels, dimes 
or quarters “in the slot,” and its opera- 
tion is simple and similar to that of other 
automatic coin-controlled telephones. The 
set shown herewith is equipped with a re- 
ceiver having “invisible” cord connections 
on the side and is furnished with a power- 
ful magneto generator intended for bridg- 
ing work. The instrument is built for 
either bridge-line or series toll-line work, 
and, as is well shown in the illustration, is 
handsome and neat in appearance. It is 
made by the Eureka Electric Company, 
Chicago, Ill. 
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E.lectric 
Railways 


General Manager W. A. Gibbs, of the 
Zanesville, Ohio, Street Railway Com- 
pany, is contemplating extensive improve- 
ments and extensions to the road. 








In all probability the first street elec- 
tric line to be built in London will be laid 
down from New Battersea Bridge to the 
Blackfriars Bridge, on the Victoria Em- 
bankment. 


New York and Chicago capitalists have 
purchased the franchises and rights-of- 
way of the Youngstown & Sharon, N. Y., 
Electric Railway, and construction will be 
begun at once. 


The Consolidated Street Railway Com- 
pany, of Cincinnati, Ohio, is renewing its 
efforts to buy the Price Hill incline, in 
order to better their service in that 
wealthy suburb. 


A mortgage for $1,300,000, to a New 
York concern, has been filed at Chilli- 
cothe, Ohio, by the Chillicothe & Hills- 
boro Traction Company, which expects to 
begin the work of construction in a short 
time. 


The Indianapolis & Martinville electric 
lines will be in operation as far as Moores- 
ville, Ind., by the first of November, and 
will run through nine towns. High 
speed will be maintained along the entire 
route. 


The traction companies entering Day- 
ton, Ohio, will build a union car shed and 
waiting room, dividing equally the ex- 
pense. The same thing may be under- 
taken at Springfield by the different lines 
entering that city. 


Manager Palmer, of the Cleveland & 
Chagrin Falls Electric Railway Company 
announces that his company will build a 
fine club house at Horseshoe Glens next 
season. Many improvements will also be 
made to the grounds. 


C. M. Ray has commenced suit against 
the Sandusky & Interurban Railway Com- 
pany to restrict it from crossing a tract 
of his land, 34 acres in extent, near Huron, 
Ohio. Judge Reed has granted a tempo- 
rary injunction. 

The Philadelphia, Pa., and New Jersey 
Street Railway Company has secured com- 
plete right-of-way from Trenton, N. J., to 
Philadelphia, and will soon establish a 
chrough service. Boston capital is be- 
hind the company. 
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In 1899 the Millbury, Mass., cotton 
mills were shut down because of the fail- 
ure of their Providence owners, and now 
comes the report that they have been 
leased by the Worcester and Blackstone 
Valley Railway Company as a power house. 


A combination of Akron and Cleveland, 
Ohio, capital has been made to organize 
an electric railway from Lima south to 
Wapakoneta, a distance of 29 miles. The 
company will be known as the Western 
Ohio Electric Railway Company, and has 
a capital of $500,000. 


Jackson and Grass Lake, Mich., will be 
connected by astreet railroad capitalized at 
$300,000, and another company is being 
formed to run from Jackson to Battle 
Creek, where it will meet the Kalamazoo- 
Battle Creek line. Both concerns are con- 
trolled by the same capital. 


Work on the Columbus, London & 
Springfield, Ohio, Electric Street Railway 
is progressing rapidly. The main power 
house of the company will be at London, 
and bids for material and equipment will 
be received in the near future. H. A. 


Fisher, of Columbus, is general manager. . 


George B. Kerper, of Columbus, Ohio, 
who has charge of the extension of the 
Mill Creek Valley Railroad to Glendale, 
is enthusiastic over the progress made in 
the line and predicts that the first trip 
to Glendale will be made about December 
1. The power house is being completed. 


The Ohio Valley Electric Company are 
improving their power house in Ashland, 
Ky., and expect that the changes, if car- 
ried out as intended, will necessitate an 
outlay of about $100,000. All the old 
machinery is to be replaced, and the 
Westinghouse Companies will furnish the 
new equipment. 


President Ruff, of Cleveland, Ohio, of 
the Cleveland, Medina & Southern Elec- 
tric Railroad has secured from the county 
commissioners a renewal of franchise for 
one year for the above-named road with 
the understanding that the road is to be 
built and cars running within one year 
from the renewal. 

Hon. V. A. Taylor, of Bedford, Ohio, is 
the promoter of the Portage Lake Trac- 
tion Company, running from Portage 
Lake to Cleveland, Ohio. He and the 
county commissioners are now discussing 
the length of the term of franchise, Mr. 
Taylor seeking a 50-year franchise while 
the latter are only willing to grant him 
25 years. 

A persistent rumor has it that an elec- 
tric line will soon be laid from Concord 
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to Nashua, N. H., under the management 


of the Boston & Maine and Concord & 


Montreal railroads. The possibilities of 
passenger traffic between the towns men- 
tioned are considered sufficient to warrant 
the enterprise, and the road is regarded as 
a certainty. 


The Akron, Bedford & Cleveland Elec- _ 
tric Railway Company expects to double- 
track its entire line through Cuyahoga 
County, Ohio, and is asking for a new 25- 
year franchise with an offer of $100 per 
mile rental for the concessions. The 
county commissioners think the franchise 
is worth considerably more money, as the 
line is a paying one. 


The city board of public works of Co- 
lumbus, Ohio, is endeavoring to have all 
the different traction companies that enter 
the city use one loop, which is owned and 
now being built by the Columbus, London 
& Springfield Electric Railway Company. 
The loop is a long one around the state 
capitol, and can accommodate all the cars 
without congesting the streets. 


Pittsburgh capitalists, who are at the 
head of the proposed Alliance, Sebring & 
Salem Electric Railway, were in Alliance 
recently discussing their plans with local 
stockholders. It was arranged to begin 
operations within a few days. It is also 
understood the same parties are en- 
deavoring to purchase the Alliance Gas 
and Electric Company’s plant to be used 
as a power house. 


The Uniontown & Monongahela Valley 
Electric Railway Company, of Uniontown, 
Pa., has recently awarded contracts for 
the construction of a new electric line 17 
miles long, power house, large car barn 
and the necessary rolling stock. The 
power house will be modern and complete 
in every respect and will be erected at 
Uniontown. The road will run from 
Uniontown to Masonville and is expected 
to cost $350,000. 


It is positively stated that the ultimate 
destination of the recently organized Ket- 
tle River & Republic Railroad, of Re- 
public, Wash., is the Pacific Coast. Sur- 
veys are now nearly completed between 
Republic and Grand Forks, and should 
the Winter not be too severe the line will 
be completed in about four months. The 
company has a Canadian charter and will 
endeavor to build lines from the Boundary 
Creek section in a bee-line to Vancouver. 
The Grand Forks line will cost $40,000, 
according to present estimates. 


A persistent rumor, recently current in 
Dayton, Ohio, states that a representative 
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of New York capitalists has been negotiat- 
ing for the purchase, with a view to con- 
solidation, of all the traction lines entering 
that city with the exception of the South- 
ern Ohio Traction Company. The lines 
affected are the Dayton & Western Rapid 
Transit Company, Dayton & Troy, Day- 
ton & Lebanon, Dayton, Springfield & 
Urbana, Dayton & Greenville, Dayton & 
Germantown, Dayton and Xenia lines, 
nearly all of which are now in operation. 


Mr. A. G. Grant, president of the Grove 
City & Green Lawn, Ohio, Suburban Rail- 
way, has reincorporated his road under the 
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name of the Columbus, Grove City & 
Southern Electric Railway Company, 
which was made necessary by the exten- 
sion of the road south to Morgan’s Sta- 
tion. Its ultimate terminus will be 
Washington Court House. A _ power 
house is soon to be built near the corpo- 
ration line, just southwest of the city. It 
is understood that the line will be closely 
affiliated with the new Columbus, London 
& Springfield Electric road. 


The fourth anniversary of the Metro- 
politan Street Railway Association, com- 
posed of the employees of the Metropoli- 
tan Street Railway Company was recently 
held in Carnegie Hall, New York, and 
the reports presented showed gains in 
membership and increased resources. When 
organized, in 1897, the association had a 
membership of 100, which has grown to 
the present enrollment of 3,312. The re- 
sources consist of nearly $51,000, a cir- 
culating library of 1,300 books, and a bed 
in St. Vincent’s Hospital, which was given 
‘by President H. H. Vreeland, of the com- 
pany. 
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A Controller for Electromobiles. 

While the divergent requirements of 
electric vehicle builders call for a large 
number of different parts and accessories, 
the controller used in connection with one 
or two electric motors and the battery is 
capable of being standardized. The ac- 
companying illustration shows a controller 
arranged for use on any kind of electric 
vehicle, which is manufactured by the 
Eddy Electric Manufacturing Company, 
of Windsor, Ct. 

A handle pivoted in an aluminum case 
or box is supported by this case from the 
seat. This case is of the depth of an or- 
dinary carriage cushion and forms an 
effective finish for the upholstering of the 
seat. It contains a sprocket wheel and a 
stop mechanism. ‘The stop device is oper- 
ated by a button in the top of the handle, 
and prevents the unintentional reversal 
of the motor. If the button is not pressed 
the handle can only be moved through the 
range of forward speeds of the carriage. 
But the depression of the button, on the 
off position only, releases the stop and al- 
lows the operator to move the handle to 
the range of backward speeds. 

The controller proper may be located 
either under the seat, or under the car- 
riage body, in any convenient position, and 
is operated from the handle by means of 
a sprocket chain. The force required to 
move the controller from one position to 
the next is so slight that there is no possi- 
bility of stretching the chain, and so no 
take-up device is necessary. 

The controller itself consists of a metal 
drum on which are mounted knife-blade 
switches in rows, each row engaging and 
making contact with clips on a stationary 
plate as the drum is brought to the proper 
position. To the terminals of the clips 
are connected the wires or cables from 
the motor armature and fields, and from 
the various sets of battery cells. The 
blades of each row are connected among 
themselves, so as to effect the proper com- 
binations of battery and motor connec- 
tions. 

The mechanism by which the drum is 
actuated consists of a rocker arm mounted 
on the drum at some distance from its 
centre and connected at either side to the 
stationary frame of the controller by ten- 
sion springs; a gear sector for turning the 
rocker arm on its own centre, and a set of 
stops engaging with projections on the 
rocker arm to prevent the movement of 
the controller drum until sufficient ten- 
sion of the springs has been obtained to 
snap the contacts to the next position. To 
the gear sector which is mounted concen- 
trically with the drum, the sprocket wheel 
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is attached. The teeth of this gear sector 
engage with teeth cut on the rocker arm, 
so that when the sector is turned the rock- 
er arm moves about its centre exerting a 
tension on one of the springs connecting 
it with the frame. This tension of the 
spring would, if the drum were free to 
move, tend to turn it about its centre, but 
as the rocker arm is moved it engages with 
one of a set of stops mounted on the 
frame, and this engagement prevents the 
movement of the drum. By the time that 
sufficient spring tension has been devel- 
oped the rocker arm disengages with the 
stop, and while the drum, now free to 
move, takes up its new position, the rocker 
arm turns back on its centre and resumes 
its normal position relative to the drum, 
reengaging the stops and locking the drum 
firmly in place. 

The motion of the device is similar to 
that of a snap switch, one set of blades 
leaving and another entering the contact 
clips at a speed entirely independent of 
the will of the carriage operator. The 
snap is so quick that the arc of breaking 
contact is of too short duration to burn 
the switch clips or blades. The use of 
the knife-switch type of contacts has, too, 
an advantage in providing a positive con- 
tact with little liability of being affected 
by the collection of dust or dirt. 

The standard controller has 11 termi- 
nals for use with one or two-motor equip- 
ment and a battery of four sections. Six 
speed changes, three forward and three 
back, and an off position are provided. 
A special 15-terminal controller is also 
made for use with battery of six sections, 
or where more combinations are desired 
than can be accomplished with the smaller 
number of terminals. 








> 
Electric Appliance on German Farms. 


On farms near Ochsenfurt, in Bavaria, 
a small company of farmers has been or- 
ganized to establish an electric system for 
farm and village power, light and heat, 
which will be generated by steam and 
water and distributed from a central sta- 
tion. Sub-stations will be established at 
points between the farms and arrange- 
ments made for operating farm and other 
machinery. 

ie initiate 

An ordinance was recently passed by the 
borough council of Verona, Pa., which per- 
mits the Wilkinsburg & Oakmont Street 
Railway Company to run single or double 
tracks through that town from Wilkins- 
burg to Oakmont, a distance of eight miles. 
Rights of way have been secured and work 
will be begun at once. 





412 


Wall Street and the Electrical 
Stock Market. 


While the general stock market suf- 
fered a reactionary tendency in prices, 
which was probably owing to the fact 
that several professional speculators 
abandoned, for the time being, their oper- 
ations on the long side of the account, the 
majority of the electric stocks have shown 
a satisfactory increase in value. Confi- 
dence in the maintenance of the present 
standards in value of money increases with 
the progress of the political campaign now 
going on, while both the Chinese situa- 
tion and the coal-miners’ strike appear 
to be in process of satisfactory solution. 

On the New York Stock Exchange, 
General Electric closed the week at 14034 
bid and 141 asked, showing a gain of 334 
points. Metropolitan Street Railway, of 
New York, closed at 150 bid and 151 
asked, indicating a gain of 34 point for 
the week and showing that the stock is 
still continuing its upward progress. 
Third Avenue Railroad, of New York, 
closed at 112 bid and no asked price quot- 
ed, showing a gain of 11%4 points for the 
week and 314 points for the last two 
weeks. Brooklyn Rapid Transit closed at 
525 bid and 53 asked, showing a gain of 
4 point for the week. Manhattan Rail- 
way, of New York, closed at 9214 bid and 
921% asked, showing a gain of 114 points 
for the week, or 714 points in three weeks. 

On the Boston exchange, American Tel- 
ephone and Telegraph closed at 141 bid 
and 14114 asked, showing a gain of 3 
points for the week and 6 points for the 
two weeks. Erie Telephone closed at 
951% bid and 961% asked, showing an in- 
crease in price of 1% point for the week. 

On the Philadelphia exchange, Electric 
Storage Battery closed at 56 bid and 64 
asked, showing a decline of 4 points for 
the week. Electric Company of America 
closed at 9 bid and 91% asked, showing a 
gain of 4 point. Union Traction closed 
at 3114 bid and 3134 asked, showing a 
gain of 14 point for the week. 

On the curb, or outside market, in New 
York, Electric Vehicle closed at 15 bid 
and 17 asked, showing a decline of 314 
points for the week. Electric boat closed 
at 13 bid and 16 asked, showing no change 
during the week. 

Wall street, October 12. 
> 
The Franklin Institute. 








On October 17, at Philadelphia, there 
will be a stated meeting of the Franklin 
Institute for the reading of reports by the 
delegates to the Paris Exposition. The 
reports will be illustrated by lantern slides 
and the secretary’s report will be heard. 
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An Electric Gas Lighter. 


The accompanying illustration shows in 
full size one of the most recent improve- 
ments in automatic burners for turning 
on, lighting and automatically turning off 
and extinguishing gas by means of elec- 
tricity. It is claimed by the manufactur- 
ers, the Electric Gas Lighting Company, 
Boston, Mass., that the faults obvious in 
other designs of lighters, such as mag- 
net coils liable to short circuit, complicat- 
ed valve mechanism, large size and large 
battery power required, have been elimi- 
nated in this design by a careful atten- 
tion to the various necessary details. 

A special method of winding has been 
adopted for the magnet coils, which is 
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claimed to secure reliable insulation. In 
the head of the valve-plug is a single pin, 
constituting the only mechanism, while 
the throw of the valve is controlled by an 
equally simple method. Instead of the 
soft-rubber tubing often employed in in- 
sulating the circuit wires, a hard-rubber 
tube is used, protecting the wires from 
the magnets of the insulated collar. It 
is claimed that the shape and position of 
the magnets, allowing the armature to be 
made shorter than usual, and increasing 
the leverage, allows the burner to operate 
on less battery power than other types re- 
quire. The manufacturers also lay claim 
to other important improvements and sim- 
plifications of design in this burner, 
which, they state, is the smallest two-wire 
automatic lighter made. 
onnieamiialininnies 
An Automobile Show in Washington. 


Washington, D. C., is to have an auto- 
mobile show which is expected by its pro- 
moters to be one of the most suc- 
cessful exhibits ever held. Its chief pur- 
pose is the furtherance of the automobile 
industry in Washington and vicinity. 
The exhibition will be held:in the week of 
December 10 at Convention Hall. 
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ITEMS OF INTEREST. 


Matanzas, Cuba, is advertising for bids 
for electric light and railway franchises. 


Contracts for building the Grand Rap- 
ids, Grand Haven & Muskegon, Mich., 
Electric Railway have been let at over 
$1,000,000, and work will be immediately 
commenced. 

An underground cable will be laid from 
Decatur to New Decatur, Tenn., by the 
Southern Bell Telephone Company, of 
Chattanooga. It is estimated that the 
cable will cost in the neighborhood of 
$4,000. 

A new steam pipe street system and 
very considerable improvements to the 
electric light plant of Cumberland, Md., 
will be inaugurated soon by the local Edi- 
son Company, which has voted $35,000 of 
bonds for the purpose. 


The officers of the Colorado - Fuel 
and Iron Company have incorpo- 
rated the Mountain Telegraph Com- 
pany, with a capital of $1,000,000, 
to build and operate telegraph lines 
connecting all the plants and mines of 
the company in Colorado, New Mexico and 
Wyoming. 

The Pacific Coast Telephone Company 
has published this notice in its new tele- 
phone directory: “It is the purpose of the 
management to extend the use of the tele- 
phone to every town, no matter how small, 
throughout the Pacific states, and in all 
of the cities and towns, to put a telephone, 
at the most reasonable rates, within easy 
and immediate reach of every person whose 
income is sufficient to permit him to ride 
on street cars.” 

Simla, the Summer capital of India, 
situated in the lower ranges of the Hima- 
layas, will soon have electric lights. At 
present,and for many years back, the only 
method of illumination was by kerosene, 
so that the change will be the more ap- 
preciated. As water-power is plenty there 
will be comparatively little difficulty in 
generating the required power, which will 
be of incalculable advantage, not only to 
the natives and residents, but also to the 
army officers stationed there. 


A mountain electric railway has been 
definitely decided upon for Westmount, P. 
Q., and the town council has decided to 
grant the Montreal Street Railway Com- 
pany $2,000 a year for the construction 
and operation at its own expense of a street 


railway to consist of a double track from 
Céte des Neiges to St. George’s Club 
House, along Westmount avenue. A loop 
line will be built by the company within 


five years from the date of the franchise 


to connect with the lower part of the town. 
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The American Steel and Wire Com- 

pany at the Paris Exposition. 

The American Steel and Wire Com- 
pany’s exhibit at the Paris Exposition is 
one of the most complete and interesting 
of the entire show. The installation is 
in the Department of Mines and Metal- 
lurgy, and was not placed with the other 
exhibits from the United States for lack 
of space. 

On the main floor the exhibit occupies 
a space 50 by 50 feet. It comprises iron 
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the exhibition is the great variety of the 
products shown. The entire range of the 
steel producing industry appears to he cov- 
ered by the products of this company, 
which are popularly, but erroneously, sup- 
posed to be confined to the wire industry. 

The gallery, or auxiliary, exhibit con- 
sists of 40 large panels, six by five feet, 
on which are artistically grouped products 
of the various departments, while in glass 
cases beneath the panels additional sam- 
ples and test pieces are shown, the entire 





ores and coal from the company’s mines in 
Michigan, Minnesota, Wisconsin and Penn- 
sylvania ; limestone from its quarries ; coke 
from its ovens ; pig iron from its blast fur- 
naces, the quality and nature of the pig 
iron being illustrated by fractures ; ingots, 
blooms and billets from Bessemer and 
open hearth steel mills are also shown. 

All the above are compactly grouped 
near the entrance to the exhibit. In the 
centre is an ornamental bronze pagoda 
with a glass roof, in which are panels il- 
lustrating various manufactured products, 
such as sections of beams, channels, angles 
and bars; sections of shafting, rail splices 
and frog-filling ; horse-shoes, spikes, nails 
and tacks, barbed wires, bale ties, fine cop- 
per wires, music wires, fine spooled wires, 
all sorts of chains and rivets, coiled, spiral 
and flat springs, clock springs, wire ropes, 
insulated wires and cables, sections of sub- 
marine cables, etc. 

In the space surrounding the pagoda are 
samples of sheet steel with illustrations of 
quality in the shape of cold bending and 
stamping tests, large steel boiler heads, 
many bundles of woven wirefences and gal- 
vanized poultry netting. Piled in attract- 
ive pyramids are wire rods; steel and cop- 
per wire in bundles and on reels copper 
trolley wires; weather-proof and lead-en- 
cased cables, copper rail bonds, wire ropes 
and so on, The astonishing feature of 
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in the Worcester plant, then taken down 
shipped and reconstructed on the other 
side. 

It is not to be wondered at that so com- 
plete a showing should be rewarded with 
high honors. The American Steel and 
Wire Company are said to have received 
more Grand prizes and gold medals than 
any other American exhibitors, the awards 
being.as follows: 


Four Grand Prizes (the highest possible 
award), two gold medals and a collaboratory 
gold medal each to President Palmer and 
Chief Engineer Daniels, expressive of appre- 
ciation of their share in making such a 
showing for their company. The detailed 
awards were: 

One Grand Prize, Class 26—The highest 
possible award, for iron and steel galvanized 
telegraph and telephone wires, pure copper 
wires, insulated conductors, rail-bonds, trol- 
ley wires, feeder cables for light and power, 
aerial, underground and submarine cables. 

One Grand Prize, Class 7—Music wire, for 
greatest tensile strength, ductility and high 
finish. 

One Grand Prize, Class 63—Covering metal- 
lic ores, coal and coke, also natural mineral 
paints, such as Venetian red and copperas, 
of which this company is the largest manu- 
facturer in the world. 

One Grand Prize, Class 64—Covering pig 
iron, steel in ingots, bars, sheets, finished 
plates and wire rods, also copper and copper 
alloys, ingots, bars, etc. 

One Gold Medal, Class 30—Covering bicy- 
cle and carriage wire spokes and kindred 
products. 

One Gold Medal, Class. 65—A_ general 





Fias. 1 AND 2.—ExXHIBITsS OF THE AMERICAN STEEL AND WIRE COMPANY AT THE PARIS 
ExXPosirTIon. 


square being surmounted with 50 large 
photographic reproductions of birds-eye 
views of the various mines, furnaces, 
steamships and manufacturing establish- 
ments owned arid operated by the company. 

The entire exhibit was designed and ar- 
ranged under the personal supervision of 
Mr. P. W. Moen, 3d vice-president, and 
Mr. F. H. Daniels, chief engineer. It was 
entirely set up, before shipment to Paris, 


metallurgical class, including wire nails and 
tacks, barbed wire, wire rope, horseshoes, 
woven wire fencing, springs, chains, staples, 
wire netting and kindred products of the 
wire industry. 

(A Grand Prize was voted on Class 65, 
but withdrawn because a Grand Prize had 
already been awarded in Classes 63 and 64, 
which being so closely related to Class 65, 
it was considered a crowding of honors to 
award another prize in this class.) 

One Gold Medal to Wm. P. Palmer, presi- 
dent, American Steel and Wire Company. One 
Gold Medal to F. H. Daniels, chief engineer, 
American Steel and Wire Company, 
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StrEAToR, ILu.—Local capitalists have 
incorporated the Streator Independent 
Telephone Company for $40,000. 


New Yorx Ciry—The Bishop Electri- 
cian Company, of New York, has recently 
been chartered at Dover, Del., with a capi- 
tal of $50,000. 


Apion, INp.—The Noble County Tele- 
phone Company has been incorporated for 
$15,000, by T. A. Huston, W. F. Clapp 
and M. C. Black. 


Betort, Wis.—The Farmers’ Telephone 
Company, of Beloit, Wis., has been in- 
corporated by G. N. Wiswell and Henry 
G. Goll, for $100,000. 


Bay Crry, Micu.—Stockholders of the 
Consolidated Street Railway, of Bay City, 
Mich., have incorporated the Traction and 
Power Company for $50,000. 


LakE City, N. J.—Capitalists of Lake 
City, N. J., have incorporated the Lake 
City Electric Company for $20,000. 
Light, heat and power will be furnished. 


Detroit, Micu.—The Detroit Riker 
Automobile Company has been incorpo- 
rated at Detroit, Mich., with a capital 
stock of $25,000, $18,800 of which is paid 
up. 

Easton, Mp.—The system of the 
Diamond State Telephone Company will 
be greatly improved in the near future. 
About $20,000 will be expended in the 
work. 


VERSAILLES, InD.—The Versailles Elec- 
tric Company has recently been incorpo- 
rated with a capital stock of $18,000 to 
build plants for electric lighting, heat and 
power. 


Cotumsus, On10o—C. P: West, W. R. 
Smith and others have recently incorpo- 
rated the Columbus, Mt. Sterling & Wash- 
ington Electric Railway Company for 
$100,000. 


SaLEM, OrE—The Salem Light, Heat 
and Power Company has been incorporat- 
ed for $40,000, by local capitalists, to 
operate electric light and steam heating 
plants in that city. 


Gowanpa, N. Y.—Chas. P. Dean, Geo. 
B. Pratt and C. E. Sipple have incorpo- 
rated the Gowanda Electric Light and 
Power Company for $10,000, to furnish 
light and power for the village. 


McKeesport, Pa—Bonds to the 
amount of $50,000 have been authorized 
by the finance committee for the construc- 
tion and maintenance of a municipal elec- 
trie lighting plant. 


CoLLINSVILLE, Itt.—An increase of the 
capital stock of the Collinsville, Casey- 
ville & East St. Louis Electric Railway 
Company has been decided upon by the 
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stockholders. This will bring the figures 
up to $100,000. 


HOoRNELLSVILLE, N. Y.—A telephone 
service will be operated between Hornells- 
ville, Olean, Wellsville and intermediate 
villages in New York. The company has 
been incorporated for $50,000 and will be 
known as the Hornellsville Telephone 
Company. 


SANTE Fz, N. M.—The Deming Mining 
and Milling Company and the Grant 
County Telephone Company have recent- 
ly been incorporated in Sante Fe, N. M., 
for $30,000 each. The respective offi- 
ces will be in Deming and Silver City. 
Local capital is largely interested. 


Los ANGELES, Cat.—Los Angeles has 
been selected as the location for the main 
offices of the Pacific Electrical Works, 
which has recently been incorporated with 
a capital of $250,000. Monroe Markham, 
G. L. Hardison, L. W. Anderson, H. E. 
Carse and Frank Taylor are the incorpo- 
rators. 


Fostoria, OH10—The Oil Belt Tele- 
phone Company, of Fostoria, Ohio, has 
been incorporated with a capital stock of 
$10,000, by Kora F. Bigger, W. S. Wag- 
ner, John S. Hayman, Thomas J. Martin 
and Roscoe L. Carle. They will do a gen- 
eral telephone business in and between 
Rising Sun and Arcadia. 


AtBany, N. Y.—Permission for the 
issuance of bonds to the amount of $450,- 
000 by the Rochester & Suburban Rail- 
way Company has been granted by the 
railway commissioners. The funds thus 
obtained will be devoted to a reorganiza- 
tion of the company as well as considera- 
ble new construction work. 


Perv, Inp.—A trolley is to be built in 
the near future from Peru to Wabash by 
New Haven, Ct., capitalists, who have ob- 
tained a charter and will begin work early 
in the Spring. The road is to be 18 miles 
long and will cost in the neighborhood of 
$270,000. Major D. A. Blakeslee is presi- 
dent of the new company. 


LancasTeR, Pa—T. K. Worthington, 
a local broker, acting for capitalists whose 
identity has not yet been made public, 
recently secured a majority of the stock 
of both the Lancaster Gas, Light and 
Fuel Company and the local Edison Elec- 
tric Company. It is stated that the prices 
paid for the stock were $60 per share 
for the gas and $10 for the Edison. De- 
tails have been refused and the statement 
that Brown Brothers & Juliette, Philadel- 
phia bankers, are the parties interested is 
unauthenticated. 

o> 
Sprague Electric Company’s Officers. 

At a recent meeting of the board of 
directors of the Sprague Electric Com- 
pany, of New York, the following officers 
were elected for the ensuing year: John 


Markle, president; Edward C. Platt, 1st 
vice-president ; Allan C. Bakewell, 2d vice- 
president; Charles P. Geddes, secretary ; 
H. R. Swartz, treasurer and assistant sec- 
retary. 
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Electric P’ 
Lighting 


Pittsburgh architects are preparing 
plans for a large electric light station in 
New Kensington Pa., for the local elec- 
tric light and power company. 


The Electric Light and Power Com- 
pany, of Radford, Va., will soon erect a 
$20,000 power house, about two and one- 
half miles from that city, on Little River. 


Penhale & Fisher, of New York, and 
Levitt Tremble & Company of Chicago, 
have acquired the entire stock and fran- 
chises of the Youngstown Lighting Com- 
pany, Youngstown, Ohio, for $500,000. 














Logan, Utah, has a new electric com- 
pany with a capital of $250,000, to be 
known as the Hercules Power Company. 
This is the result of the consolidation of 
the two large electric companies which 
has been agitated for some time past. 


It was recently decided by the borough 
council of Vineland, N. J., to award the 
contract for the construction of an elec- 
tric lighting system to the Buchanan 
Company, of Philadelphia. The esti- 
mates provide for an expenditure of $20,- 
000, and power will be generated for light- 
ing and water plants. 


Plans have been submitted to the elec- 
tric light commissioners of Baltimore, 
Md., by their chief engineer, for a light- 
ing plant for Druid Hill Park, to cost 
about $10,000. The engineer recommends 
that the plant be installed in the Mount 
Royal Park Pumping Station. It will 
run 80 are and 70 incandescent lamps. 


The recent arguments advanced in At- 
lanta, Ga., in favor of cheaper electric 
lighting have been quashed and the clause 
in the original electric light franchise re- 
garding it was not stricken out, as was 
stated some time ago by a local paper. 


The Atlanta Railway Company was anx- 
ious to furnish the light to the city at $10 
per light less than they are now paying, 
but the movement was nullified by the 
aldermen. 


The Edison Electric Light Company, 
of Cincinnati, Ohio, is said to have been 
swindled out of many thousands of dol- 
lars by Robert T. Smith, a telegrapher, 
who has a reputation as a wire tapper. 
He is now held for trial. His 
particular mode of operation was to 
secure customers for whom he turned back 
the electric meters at a fixed rate per 
month. An investigation by the company 
revealed the fact that hundreds of meters 
had been tampered with. 
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Automobiles 











A promoter by the name of E. H. Clear 
is organizing a company to operate auto- 
mobiles along the Yukon River to convey 
miners and machinery, etc., to the Klon- 
dike gold fields. 

The Automobile Club of America will 
hold its annual meeting at the Waldorf- 
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to Minneapolis, Minn., in fifteen days 
in his road racer “White Ghost.” Mr. 
Vanderbilt thinks he has the fastest ma- 
chine in the country, and is said to have 
laid a $10,000 wager that he will succeed 
in his attempt, Mr. Sidney J. Smith being 
the taker. A French automobile expert 
and a valet will accompany Mr. Vanderbilt 
on the trip, which will be along the lines 
of the Lake Shore & Michigan Southern 
road as far as Chicago. The young mil- 








An ELECTROMOBILE SPIDER STANHOPE. 


Astoria on October 22, at 8 p.m. Officers 
will be elected and a proposed amendment 
to the by-laws of the organization will be 
voted upon. 


Fairmount Park, in Philadelphia, Pa., 
has been opened to automobilists, and after 
the fifteenth of this month every such 
vehicle must bear a tag of black leather on 
its back in a conspicuous place, on which 
appears in white figures the number given 
the machine by the Park Commissioners. 


Members of the Automobile Club are 
discussing William K. Vanderbilt, Jr.’s at- 
tempt to make the run from New York 





lionaire fully expects to establish a record 
for the distance. 

Mr. C. J. Field, of the De Dion-Bouton 
Motorette Company, recently made a trip 
in one of his company’s vehicles from the 
Battery, in New York, to Astor Court, in 
the rear of the Waldorf-Astoria Hotel, in 
the fast time of 17 minutes and 52 sec- 
onds. ‘the trip was made late in the after. 
noon and at a time when the streets trav- 
ersed were not only filled with other vehi- 
cles, but many of them torn up for street 
and other repairs. The time from Twen- 
ty-third street and Fifth avenue to the 
Astor Court was 2 minutes and 50 seconds. 


A Special Electric Stanhope. 


A new automobile of the “spider Stan- 
hope” type has recently been put upon the 
market and its builders claim that it is 
the handsomest and best machine of its 
type. Easeof manipulation, beauty of figure 
and design, facility of movement and ele- 
gance of equipment are its main features. 
In the accompanying engraving an idea of 
the vehicle’s appearance is presented, though 
it shows somewhat better when the cover 
is down. This automobile is especially 
gotten up, its fittings being the finest its 
makers could procure, examples of which 
may be noted in the pearl handles with 
sterling ferrules, fine upholstery and the 
morocco box containing Weston volt- 
meters and ammeters. It is claimed that 
the carriage will run 40 miles on one 
charge, at from 3 to 16 miles per hour, 

“and that its 40 cells of battery may be 
fully recharged in 45 minutes, giving a 
uniform energy of two and one-half horse- 
power, whose efficiency, under normal con- 
ditions at full load, is stated to be 82 per 
cent. The machine is manufactured by 
Strong & Rogers, of Cleveland, Ohio. 


— 


A British Appreciation of the « Elec- 
trical Review.” 
[From the Electrical Engineer, London.] 

We note with interest that our contem- 
porary, the New York ExecrricaL RE- 
viEW, by reason of its great success and 
the consequent expansion of its business, 
has found itself compelled to remove its 
offices from the Times Building to more 
commodious premises at 13 Park row. 
The office building to which our contempo- 
rary has removed has a certain distinc- 
tion of its own, it being the highest build- 
ing in the world used for office purposes. 
It has no less than 31 floors, and requires 
900 horse-power for its 7,500 electric 
lights and 10 electric lifts. We must 
heartily congratulate the editor of the 
ELECTRICAL REVIEW on the success to 
which the paper has been brought, and 
hope that this success may be even greater 
in the journal’s new home. 











Changes in the Fire and Police Alarm 
System of Pittsburgh, Pa. 


The old cell batteries which heretofore 
operated the police and fire-alarm boxes 
of Pittsburgh are soon to disappear entire- 
ly and in their places a switchboard is 
being put in which will be used in con- 
nection with the underground system. 
The board will be erected in the battery 
room of the City Hall and it is stated 
that the cost will be very trifling. 
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THE WESTINGHOUSE AIR BRAKE 
COMPANY has just ordered from the Burt 
Manufacturing Company, Akron, Ohio, a 
large Cross oil filter for its power house. 


THE ELECTRIC APPLIANCE COMPANY, 
Chicago, states that the increased sales of 
Guttmann wattmeters show a tendency in 
Western lighting plants to do business on a 
meter basis. 


THE BELKNAP MOTOR COMPANY, Port- 
land, Me., has been awarded a silver medal 
by the Paris Exposition for the Chapman 
automatic voltage regulator. This regulator 
is well known and widely used in this coun- 
try. 


THE PHELPS COMPANY, Elmwood, IIL, 
is making an incandescent lamp called the 
Hylo which may be regulated as to light. 
They are designed to go into any socket and 
are made with Edison, T.-H. and S.-M. Base 
in any voltage from 50 to 125. 


THE WARNER ELECTRIC COMPANY, 
of Muncie, Ind., is sending out a little folder 
printed in two colors advertising the War- 
ner dry-battery telephone ringing outfit. 
The folder contains some convincing testi- 
monials as to the merits of this apparatus. 


THE MICA INSULATING COMPANY and 
Eugene Munsell Company, New York and 
Chicago, manufacturers of Micanite special- 
ties used for various insulating purposes has 
been awarded a gold medal by the Paris Ex- 
position. These companies now have a 
branch at Stansted, Essex, England. 


THE FARIES MANUFACTURING COM- 
PANY, Decatur, Ill., is making some new 
and practical types of reflector shades in 
addition to its standard line of adjustable 
lamp holders. These lamp holders which 
are widely used permit the electric light to 
be instantly placed where it is needed. 


THE FIRST National Exhibition of Archi- 
tecture, Building and Household Art will 
be held at Madison Square Garden, New 
York, from December 29, 1900, to January 
5, 1901, inclusive. The exhibition will be 
under the personal direction of Mr. A. Hol- 
land Forbes, editor of Architecture. 


THE NEW YORK & OHIO COMPANY, 
Warren, Ohio, manufacturer of the Packard 
incandescent lamps and transformers, has 
issued its usual monthly calendar for 
October. The illustration represents Vinea’s 
famous painting “The Fortune-Teller,” and 
is a neatly-executed chemigraph in a warm 
sepia tone. 


CROWN WOVEN WIRE BRUSH COM- 
PANY, Salem, Mass., has been receiving very 
large orders for its “Crown K” and “Crown” 
dynamo brushes. It announces an ever in- 
creasing demand for this type of briishes for 
the export trade, and that, together with the 
large output of its commutator compound, 
will keep the company busy for some months 
to come. 


MR. EDMUND DICKEY, general manager 
of the Consumers’ Carbon Company, Lan- 
caster, Ohio, informs the ELtectricaL REVIEW 
that his company is getting along nicely with 
the work on its new plant. It is expected 
that the plant will be in operation some 
time in December. The buildings are com- 
pleted with the exception of putting on the 
iron roofing, which is now being done. 


THE L. B. ALLEN COMPANY, Chicago, 
Ill., are manufacturing, in addition to AIl- 
len’s soldering paste, the Allen soldering 
stick, which is put up in round sticks, six 
inches long and one inch in diameter, in 
individual boxes. It is applied by simply 
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rubbing the stick on the joint when heated, 
causing‘the solder to adhere firmly, making 
a perfect joint without in any way corroding 
the wire. 


THE STANLEY INSTRUMENT COM- 
PANY, Great Barrington, Mass., maker of the 
Stanley induction wattmeters, has _ estab- 
lished a general sales department at 146 
Broadway, New York, and the following 
agencies: Pacific Coast Agency, 31-33 New 
Montgomery, San Francisco, Cal.; Royal 
Electric Company, Montreal, Quebec, and To- 
ronto, Canada, the latter sole agents for 
Canada. 


THE EASTERN LAMP COMPANY, Bos- 
ton, Mass., is adding extra facilities to its 
factory, owing to the increasing demand for 
the “Eastern” lamp. The company an- 
nounces that it has received a greater 
amount of orders for its well-known lamps 
during the past few months than ever before, 
and it is now shipping large quantities to 
numerous isolated plants throughout the 
country. 


THE HOLTZER-CABOT ELECTRIC COM- 
PANY, Boston (Brookline), Mass., is now 
making all its intercommunicating tele- 
pLones with the Ness switch. This company 
makes several systems of intercommunicat- 
ing telephones, so that service may be select- 
ed to suit specific requirements. The com- 
pany issues a booklet which gives particu- 
lars, diagrams, etc., of considerable interest 
to users of this character of telephone appar- 
atus. , 


THE NORTON ELECTRICAL INSTRU- 
MENT COMPANY, Manchester, Mass., have 
been busy the past six months installing a 
large number of their voltmeters and am- 
meters in electric plants throughout New 
England. These instruments are tested to 
a very high degree of accuracy, and special 
pains are taken with each separate one’ to 
make them exactly true. The instrument is 
finely finished and handsome in appearance 
making it an attractive addition to any 
switchboard. 


DURING THE LAST SIX MONTHS 
the Western Electric Company’s series 
enclosed alternating arc lamps. have met 
with remarkable success. As these lamps 
can be operated direct on the mains 
without any regulator, central station 
men have begun to. appreciate the 
facility with which these can be installed and 
the low cost of maintenance. Among the 
cities using these lamps are El Paso, Tex., 
Fowler, Ind., Chico, Cal., Durand, Wis., Bir- 
mingham, Ala., and Chicago, Ill. 


THE WESTERN TELEPHONE CON- 
STRUCTION COMPANY, Chicago, IIl., has 
lately placed on the market its new West- 
ern Express No. 3 bridging type of tele- 
phones, which are especially adapted to use 
on long and heavy toll lines. These in- 
struments are equipped with a new five-bar 
laminated armature generator, which is the 
largest, and has the heaviest output of cur- 
rent, of any telephone generator in use. It 
is claimed for these new instruments that 
on well-constructed lines the generator will 
ring as high as 35 or 40 telephones. 


THE GARL ELECTRIC COMPANY, 
Akron, Ohio, is now manufacturing an origi- 
nal and unique electric fire-alarm and burg- 
lar-alarm gun system, which was illustrated 
and described at some length in the columns 
of this journal. In connection with the 
fire-alarm system, a gun is used which ex- 
plodes a blank cartridge, and in connection 
with the gun thermostats can be installed, 
fused from 102 to 140 degrees. In case of a 
fire the heat melts the fuse, closes the cir 
cuit and explodes the blank cartridges in the 
guns in suecession, and by a special device 
the occupant of the premises is informed as 
to where the fire or burglary is occurring. 


‘THE NAVAL ELECTRIC COMPANY, 95 
Liberty street, New York city, are -manufac- 
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turing and placing on the market a new type 
of marine gun. The gun is made very much 
after the principle of the rapid-fire gun used 
in the United States Navy, is handsomely 
finished, and of solid brass. The gun itself 
is attracting considerable attention among 
yachtsmen, and several of the larger yachts 
are being equipped with them. The advant- 
age that the gur has over the gun ordinarily 
used on the yachts is its possibility of rapid 
fire. It can be equipped with a stationary or 
movable base to suit the convenience of the 
yachtsman. The gun is made in different 
sizes and either shotted or blank cartridges 
can be used in it. 


THE MONARCH FIRE APPLIANCE 
COMPANY, 27 William street, New York 
city, reports an interesting occurrence in 
which its dry fire extinguisher called “Kil- 
fyre” played an important part. On October 
1 a large electric car on the Third avenue 
line in New York took fire in front of the 
Park Row Building. The employees.of the 
road attempted to extinguish the flames with 
water. Captain Martin McCook, of the Mon- 
arch Fire Appliance Company, happened to 
be passing and had with him a tube of 
“Kilfyre.” He induced the employee of the 
road who semed to be in charge to allow his 
men to try “Kilfyre.”’ This was done and a 
small quantity of the compound succeeded 
in extinguishing the flames. As water had 
already been used in a considerable quantity, 
the superiority of “Kilfyre” for an electric 
conflagration of this kind was thoroughly 
demonstrated. 


FREE SCHOLARSHIPS—The trustees of 
the American School of Correspondence, 156 
Tremont street, Boston, Mass., have decided 
to depart from custom in their policy of pro- 
motion. Believing that a personal exposition 
of the advantages of a school is often better 
than, or at least a great help to, printers’ 
ink, they have announced in an advertisement 
elsewhere in this issue their willingness to 
grant a limited number of free scholarships 
to men in various: large establishments and 
parts of. the. country. The Eecrricat RE- 
view is not advised as to the exact condi- 
tions, but any one who thinks he would like 
to have one, is invited to correspond with 
them, giving his occupation, and his applica- 
tion will receive consideration by the trus- 
tees. The school calls attention to its 
courses in Mechanical and Electrical En- 
gineering (including a complete course in 
Mechanical Drawing), the former including 
Steam, Locomotive and Marine Engineer- 
ing. As its work is confined to these branch- 
es they point out the probability of better 
work being done than would be likely where 
many other branches are taught. 


THE SOCKET EXTENSION TAP COM- 
PANY, 216 Devonshire street, Boston, Mass., 
is placing on the market a very useful de- 
vice in the shape of a socket extension tap 
for tapping electric light circuits. This tap 
is so arranged that it can be easily placed 
on any size socket of any make. All that 
is necessary for connecting to the fixture is 
to remove the shell of the socket and in it 
stamp one hole opposite each binding screw, 
insert a tap bushing, and with a small screw 
driver turn the inner screw until it makes 
a firm contact between the binding screw 
and the socket. In chis way a connection 
is made with the circuit so that when the 
taps are removed there is no possibility of 
receiving a shock through the bushing pins 
attached to the wire fitted into the tap, and 
which can be removed when desired. In 
this manner several lights may be taken 
from one lamp socket and all lit at once if 
desired without removing the lamp at the 
fixture. It is claimed by the company that 
the current at the fixture socket is not 
affected by this system of tapping and either 
or both fixtures or extension lamp may be 
used by simply turning the key, the terminal 
pins may be attached to a flexible cord with- 
out the aid of tools or solder as the wire is 
pevured firmly into the pin, 





